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MATEMATHKA 


®. A. BETYXHOBCKHA 
O MMCJIE HEPA3JIO)KHMBIX CETEM HW HEKOTOPbIX HX CBOMCTBAX 


(ITpedcmaeaexo axademuxom M, B. Keadouuem 28 VI 1958) 


B pa6orax B. A. TpaxtexOpora (', *) nokasaHo, uTo KaxKad JByXMoutoc- 
Haw CeTb CCTb CYNepMOsHUHA (B CMbICIe 3AMeHbI PeOpa Ha CeTb) HEPa3JOMKHMBIX 
cere *, T. e. MocmequHe CocTaBAAIOT TONOMOrHYecKHi Ga3uc, CyNepnosHILuAMEH 
SJICEMCHTOB KOTOPOFO MOXKHO NOMYYUTb wOOyi0 ceTb. B cBaA3H C STHM OObLIUION 
MHTepec MpejcTaBaeT H3y4eHHe HepasJIOKUMEIX CeTeH. OkasbiBaeTCA, YTO WIA 
BCexX >7 CYLLeCTBYIOT Hepa3ssOXKUMbIe CeTH C 1 peOpaMu, H, eCTeCTBeHHO, 
BO3HHKaeT Bolpoc O unce TakuX ceTeH. P. E. Kpnuescxnii (*) neadcbexTuBHo 
N0Ka3aJl, 4TO AIA HEKOTOPOH NocieqoBaTelbHocTH {1;} uuCIO ® (n;) Hepasuo- 
2KHMBIX CeTeH C MN; peOpaMuH OWeHUuBaeTCA CHH3Y PyHKWuel 


ale (1) 


\ 


mpHuyeM KoucTaHTa C He Oblia olleHeHa. Ofnako ee OTbICKaHHe MpelcTaBslAer 
HMHTepec, NOCKOJIbKy 4uc0 P*(2) BCeBO3MOXKHBIX HEH3OMOPMHHIX CeTel c Nn peb- 
pamMu olleHHBaeTca: 


(saz) <0) <(<a’. 


HwKHAA OlleHKa MOXET OBIT JlerKO NosyyeHa U3 TeopeMbl 7 (°), a BePXHAA Co- 
Mep2xutca B (°). Kpome Toro, HeaCHo Obl0, WIA BCeX JIM M ClpaBelWiMBa OleH- 
Ka (1). 

B HacToslleH paOoTe paccMaTpuBaeTca HW KHAA OlleHKa JA uncna ® (n) 
HEH30MOPQHbIX Hepa3JIOMRKUMbIX CeTeli Cc N peOpamMu. IDdpekTHBHO CTPOUTCA 
Kglacc, CocToAWHH u3 P'(n) HeH30MOp(HBIX Hepa3JIO*KHMBIX CeTeh TakOl, 4TO 


MD’ (n) > ae) WId BCeX RocTaTouHo Gombuux Nn. “AcHo, uTo MD (n) > PD’ (n). 


Kpome Toro, ycTaHaBJIMBal0ic.. Ba KPHTepHA Hepa3JIO%KUMOCTH CeTH, MO3BO- 
AIAIOULHe JIA H@KOTOPbIX, 3aaHHbIX KOHCTPYKTHBHO, Hepa3JIOXKHMBIX CeTeH HU 
KIaCCOB CeTeH JlOKa3bIBaTb Hepa3JIO%KUMOCTb 6e3 MepeOopa Bcex Nosrpados, 
Kak TOro TpeOyer ompeleteHue Hepa3ox%KUMOH CeTH. 

§ 1. Ilycrb umMeerca cetb S. Syecb u BCIOLY B JasbHelIem Mpeqnomaraerca 
CHJIbHad CBxA3HOCTb ceTu **. Tlogrpab G ceru S na3pipaeTcA NO ACeTLVH, 
eCJIM OH HMeeT c Mosrpatbom SN\G posuo Be rpaHHdHble BepLIHHbI (K TpaHH4HbIM 
BepIIHHaM BCera MpHHasexKaT nosmoca ceru S, Bxo_auue B nNosrpad G). Toz- 
CeTb HasbIBaeTCH HETPHBUATbLHO HL, ec OHa HE CCTb peOpo H HE CoBNa- 
Naet c S. CeTb, He HMelIOMad HETPHBHaJIbHbIX NMOMceTeH, Ha3bIBaeTCH He Pp a3- 
nox HMO. (Stu onpesencuua BBeenb! Bb. A. TpaxrenOpotom (*, ?) u A. B. 
Ky3Helosbim (*).) 

Byyem ropoputb ***, yro Bepuimna A yopaBJaeT BepwinHOn B (peb- 


* 3a BCeEMH NOHATHAMH, He OMpeeAeMBIMH B HACTOAMel cTaTbe, orcbimaem K (!-%). 
** CeTb Ha3bIBaeTCH CH TbHO CBA3ZHOH, eCH Yepes BCAKOE PeOpoO MpOXOMHT XOTA Obl 
OfHa Welb. 
uD) 1i() sash) MIL aes 
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pom 8, nogrpadom %), ecJlM BCAKait wenb, coyepxamjat BepuMHy B (pedpo 
8, nogrpap %), npoxoqur uepes A. ' 

CeTb Ha3bIBaeTCA IPOCTOH, ecu OHA He MpescTaBsseT COOoK NapaJedb- 
HOrO COe]HHCHHA HeCKOJIbBKHX CeTeli M KaxKJlad Tapa BeplUHH CoejqMHeHa He Coulee 
YeM OJ[HHM peOpom. 


Teopema 1. Jaa pasaoocumocmu npocmoti cemu S, cocmosuyett bozee | 
4uem u3 Oeyx pebep, HeoOxoOUMO uU OOocmMamo4HO, 4MOObL CYLYecCMeoEaAa BHYM- | 


peHHan eepuluna A, ynpaeasioujaa NeKomopoli Opyeo eepwunou B. 
JlokasgaTeabcTBO. HeoOxOAUMOCTH O4VeBHAHA. 
Jlocratounocrh. [Ipeqnonoxum npotupHoe. Torga BepwiuHa A sABJAeT- 


CH BMOHe BHYTpeHHeli (ompeyesenuve 5 (7)), uv, mO memMe 3 (?), ee 3Be3Ja | 


Za OOtTeKaema (ompeyesenne 4(?)), T. e. ceth S\ Za CHIbHO cBa3Ha. Ecam 
B—nomoc cera S, To Bce WemH mpoxoyat uepe3s A, 
u, mo Teopeme 4(?), S ectb II-ceTb, T. e. pa3JIOxKH- 


Dect B, we mpoxoya uepes A, YTO MpOTHBOPeyHT ycCJIOBHIO 


JIeMMbI. CyleqoBaTesbHO, S \ Za He CHJIbHO CBAB- | 


Ha, BOMpeKH MpesMOIO%KeHHIO O Hepa3siox*uMocTH ceTH S. Teopema joKa3aHa. 

Teopema 1’. J[na pasaootumocmu npocmoti cemu. S, cocmoaweti 6oaee 
uem U3 OBYx pebep, HeoOxoOUMO uU Oocmamo4Ho, 4moboL CYtUecmeo6ana eHYm- 
peHHssn eepluuna A, ynpaeAswluan He UHUUOeEHMHLM 
ett pedpom B. 

Jloka3aTe€JbCTBO aHaJOrHYHO JOKa3aTeJIbCTBY 
TeopeMpIl |. 

Cuctema WenelH B ceTH S HasbiBaeTca ON pee ss- 
lomeH AAA BepwuiunH B (peOpa 8, nogrpada B), 
eCJIH TeOPeTHKO-MHOMKecTBeHHOe  epeceyeHHe wen»eili 
CHCTeMBI COCTONT JIMUIb H3 STO BepuiMHE! B (pe6paf, 
nogrpada 8%) u nosmocop cer S. 

Jlemma 1. Jlaa moeo, «mo6or Oan bepuuno B 
(pe6pa B, nodepada &) cytwecmeoeaaa onpedeasouan 
cucmema yeneti, nNeoOxodumo u OocmamouKo, umobol 
HUKAKAA e6HympeHHAA Bepiuuna A He ynpaeasaa B 
(3, 8). 

WoKxa3satTeabcetBo. Heo6Oxo_umocrTh oue- 
BH JHA. 

Hoctarounoctp. Onpeyemsromel cHctemoit 
neneli juin B(8, 8) ABAneTcs, Hanpumep, coBokyn- 
HOCTh BCeX WelleH, MpoxoAMWWX yepe3s sTy BeplLIHHy 
(peOpo, nogrpad). Jlemma joKa3ana. 

Takum oOpasom, HasMuHe iq BepumMHbI (pe6pa, 
moyrpada) onpeyesistoujeli cucTeMbI wenel uv HamHuHe 
Wii HUX 2Ke BHYTPeHHeH yMpaBJIAIOMeH BeplIHHbI B3a- 

MMHO HCKJOUAIOT Apyr Apyra (abasorMyHo oTcyTcTBHe). Rue 2o SORUEIP ‘ROK 
paOouwe BeplIMHEI, cBeT-— 

Teopema 2. Haa mozo umo6t cem S ane TOUKH — BcMomora- 
Oolaa Hepasrorxcumoti, HeoOxodUMO u Oocmamouno, TEIbHbIC BEPUIMHb! 
uMoObl OHA OblAA nNpocmoti u Aaa KaoKcOoti eeptuU- 

Hol (peOpa) cywyecmeoeana onpedensiowaa cucmema yenei. Teopema npedcmae- 
Asem cobott oOpauenue meopem 1 u 1’, cnpasednuece 6 culy Aemmol |. 

Caectseue. Ecru B nepasnoxumoli cern CcoelHHHTb peOpom Be Bep- 
IUHHBI, elle He COCMMHEHHbIe PeCOPOM M He ABJIAIOUHeCA (OOe BMeCcTe) MomOCAaMy 
ceTH, TO NOJYYMBUaicA ceTh OyJer Hepass02xKUMol. 

§ 2. Ilocrpoum xKaacc cereii c n peOpamu. Ha3onem «p € p MO li» cerb c No- 
miocaMu A u Bc (k + 1) «nepexnaqunamuy, W300paxKeHHy!0 Ha puc. 1. Coenu- 
HHM d Takux (epM MapavebHO, OTOKMECTBUB BCe NoOca A MexKLY cobol w 
iS) 7. 


Z 
Ny 


WX QS Ad 


KAA N 


& 


Ma. Ecau x%e B—ue nomoc cetH S, To Zg He| 
BXOJMT WelHKoM B Z4. Ho B S\ Za uepes mpons- | 
BOJIbHOe peOpo u3 Zg\, Za He MPOXOAMT HH OHA LWeNb, | 
TaK KaK jiOoOad Takada Wellb Npoxoguaa Ont (B S) yepes | 


ice nlomioca B Mexyy coOoli. 3anyMepyem cbepMbl, HW B MepBy!0 BCTaBHM «Hace¥y- 
cy» Y, a 3aTeM CoeqMHHM HX (d—1) «cBA3KaMH» Qy, Qy,...,ag_1 (puc. 2). Momtoca 
la puc. 2 cxXeMaTH¥eCKH MOKa3aHbl 3alITPHXOBaHHbIMH MPAMOYFOJIbHHKaMH. 
3 KaxKJOH u3 cbepM BbIZeIHM «pa6oune» H «BCMOMOFaTeJIbHbIe» BEPIIHHBI (puc. 2). 
ATzoOpaxkeHHyl0o Ha pwc. 2 ceTb Ha30BEM BCNOMOraTeAbHOHN. Ona 
ofmepxKut p = [d(2k+6)+ 1] peGep (orkyna kd = pa), 


a 


Ecam Terlepb CBA3aTb He Goslee YeM OJHHM PeOPOM MPOH3BObHOe MHOKe- 
TBO lap paOounxX BePUIMH, HCKIIOUaA Mapbl, y2Ke CBA3aHHbIe PeOpoM, HM Mapbl, 
OCTOAILMe H3 peOep OHO epMbI, TO MOJYYHTCA Hepa3sJIOXKUMaA CeTb *, IPH- 
[eM JIA Pa3JIMUHbIX MHOMKeCTB Map paOouwx BepllIMH ceTH OyAyT HeEH3OMOpd)- 
IbIMH. Unculo TakuX Tap paOounx BeplIMH paBHO 


kd (kd —|k) _ (kd)? 1 (p—c)? 1 qoaen! 

UroObl ceTb cocTossia 43 1 peOep, HY2KHO BCTaBHTb BO BCMOMOraTeJbHYy!0 
‘eTb (2 — p) peOep, T. e. CBA3aTb peOpaMH MPOHSBOJbHbIe (NM — P) MOMyCTHMbIX 
Jap paOouwux Bepuimn. Torga uucno O’(n) pa3smHuHbIX HeEH3OMOpdHbIX ceTel, 
JOCTPOCHHbIX OMHCaHHbIM BbIllle cmoco6oM, paBHO 


MD’ (11) — Cine 1 e 
tee) 
$3. Jlemma 2. Jina pasneix mxoocecme nap pabouux ecpulun cemu, 
tocmpoennole 6 § 2, neusomopaGHel. 

JLoka3aTeabctTsBo. Bo3sbMeM [Be M30MOpHbie ceTH H yOequMca, 
ITO H30MOpu3M YCTaHaBJIMBaeTCA OLHOSHAYHO, T. €. ABYM Pa3JIM4HbIM MHOXKe- 
2TBaM Map paOouuX BepLIMH He MOKeT COOTBETCTBO- 
3aTb OjlHa ceTb. JlelicTBUTeIbHO, MowlOCa OTO*KecT- Zu mun 
3JIMIOTCA OMHOSHAYHO H3-3a Pa3JIMYHbIX HX CTeMleHel. 
3aTeM BbIeEMAIOTCA Wel IHHbI 2; OHH ABJIAIOTCA OC- 
HOBaHHAMH (PepM, KOTOPble, B CBOIO OYepeyb, yNopA- 
NOUHBAIOTCA OJHOSHAYHO NO “CBA3KaM», TaK Kak Ilep- — 
3aa (bepMa cojlepxuT Haceuky. Padoune BepluIMHbl 
KaxkoH depMbl ynopAOUMBAaIOTCA OT BXOJla K BbIXOLY 
IHO3HAIHO, OTKya tbepMbI C OMMHAKOBbIMH HOMepaMu 
8 H3OMOP(HBIX CeTHX OTOMKCCTBIAIOTCA OMHOZHAYHO; CIEMOBATEJIbHO, 9TO MOK- 
HO CKa3aTb H 06 OOenx ceTax. JlemMa JoKasana. 

JlIemma 3. Cemu, nocmpoennole 6 § 2, Hepasaoncumel. 


(2) 


3-a mun ‘t-& mun 


Puce. 3 


Pune. 4. J] —neppax uenb, // — Bropaa uenb, //] — TpeTba wWelb 


Toka3aTeabcTBo. CHavana oKa?KeM Hepa3JIO%KHMOCTb BCIIOMO- 
raTembHoli ceru. Bo-nepBbix, slerko MpoBepxeTca, YTO CeTb Mpocta. Bo-BTopbIXx, 
WWIA KaxKOH BepLIMHbI CyluecTByeT olpefesAtoulad CucTeMa uenet. J,eicrBu- 
TeIbHO, BO BCMOMOraTesbHOH CeTH BCTpeualoTcd TPH THIa BeplIHH (puc. 3). 
Tina 1-ro, 2-ro u 3-ro THMOB HCKOMaA CHCTeMa COCTOHT COOTBETCTBCHHO 3 
weyx (puc. 4 a), Tpex (puc. 4 6) u Tpex (pxc. 4 ¢) wenelt. CneqopaTeJbHo, M0 TeO- 
peme 2, BCIOMOraTe/IbHad CeTb Hepa3sJlO?KHMAa. Orctoya, Mo culeqCTBHIO H3 
TeopeMbl 2, BCH CeTb Tak#Ke Hepa3JIO2%KUMA. JlemMa JloKka3auHa. 


* Tloka3aTembcTBO CM. B § 3, JIeMMbI 2 H 3. 
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§ 4. Teopema 3. ®(n) >(sa) OAA Oocmamo4Ho OONbWUX N. 
Jloxa3atenpeTsBo. Haiizem nmxkHioio oleHky qua ©’ (n). OOosHauHM 
eo (1—4)=a, n—p=b. Ve (2), npunas BF <a? <6? (a— DB): 


0a 
; ce al a? V2imae 126(a—) 
Pavia Ca= ahi b°(a— by? an Vo (a— b) 
a\b 1 2) | 
>(=) ———— (3) 
( 5) (1/0 ) °V Ib 


ene 2. om 
(i= sja— 


b 
aoa = (1- GZ)" =01-3) pete stl 


TIpeo6pa3syeM H OLeHHM CHH3y 


Torga i 

Gee | 

a 2 | 
om>(t — ; (4) 

2n . 

ino 2n 2n 
IIpumem, uto d = [In?n], k = ne = (vorma Ye ee wary 

— 2|n? n  BbINOIHAeTCA (3)). Tloqctapum B (4): 
i 2 
b rs alae 
Ace ae ace a)e (& @) (nb) 2b i 
O'(n) > Sa ERE LCS a ’ 
2In? n n(1— = = 
elnn Inn 1 
InZ=(1— j22)[Inn + 2in(1— a) tin (1—>)+ 
b In 2b 2 2 In?n 
+1—- 5B? —in2—2ininn—In (132 + SEAN) 
4lin1 1 
=Inn—2inInn+1—In2—2+4+-"7"*40(_}, 
InIna 
Fine n -2 Inn + Cea) 


~~ 2eln?n 


TlockouIbky MOKa3aTeJb TIpH € MOJORKHTeeH MpH OCTaTOUHO OOJIDUINX Nn, 


TO JIA TaKHX n Z2> sa , oTkyga 0’ (n) >Z" > (omen) , HW Teopema 
WOKasaHa, NocKouIbKy © (n) > O’ (n). 


Mocxosckuit Loch Aa nereer ae y HHBepcurTer, Tlocrynusto 
uM. M. B. JIlomouocosa!} 24 VI 1958 


LWMTHPOBAHHAS. JIATEPATYPA 


15. A. Tpaxteu6port, HAH, 103, Ne 6, 973 (1955). eS. A. Neue. | 

6 port, Tp. Matem. uucr. um. B. A. Crexnopa AH CCCP, 51, 226 (1957). Ky 3He- 
OB, “iy Marem. uuct. um. B. A. Crexmopa AH CCCP, BI, 186 (1957). 3 P. a ep Hue B-| 
é K H A, COopH. [Ipo6mempt KuOepHeTuKu, B. 2 (1958). S°E. N. Gilber t; Bell Syst 
Techn. J., 30, Ne 3, 668 (1951). °® O. B. Jiy mauos, Tp. Marem. uucr. um. B. A. Crex-| 
nospa AH CCCP, 51, 158 (1957). | 
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Jornann Akagqemun nayx CCCP 
1958. Tom 123, Ne 3 


MATEMATHKA 


B. A. JHTKHH 


K TEOPHH OMEPAIWMOHHOrFO HCUHMCJIEHHA 
(ITpedcmaeneno akademuxom H. H, Bexya 27 VI 1958) 


B 1950—1951 rr. Muxycuncknii (') nocrpou onepalMonHoe ucuHceHHe 

6e3 BCAKOM CBA3H C TeopHel MpeoOpasoBanusa Jlansaca. Hecmorps Ha BCIO MpH- 
BJICKATEJIbHOCTb H H3ALLECTBO STON TEOPHH, CeyeT CKa3aTb, YTO B pAe ciyyaes 
TIPH MpHMeHeHHH HHTerpata Jlanaca 3HadHTebHO YMpowlawoTCA pa3JIMUHble 
TipeoOpa30BaHHA UW BbIUHCICHHA, CBASAHHbIe C HaXOKeHHEM Ollepal\HOHHbIX 
gopmya. Ilostomy wenecoo6pa3Ho Aa omepaTopHoro ucuncmeHua Muxkycun- 
CKOrO NOCTpouTb aHaJor mpeoOpasoBanua Jlanuaca. B sto 3aMeTKe JaHOo Takoe 
moctpoeHue. Ee caeqyeT paccMaTpuBaTb Kak oOoOuleHHe Halle paOorl (7). 
_ QO6o3HaunM 4epes L MHoxKecTBO BCeX CPYHKIWH, ONPeXeIeHHbIX Ha HHTepBa- 
neQ < t < co mw CyMMupyembIx B cMbIcuie Jle6era Ha JIO6OM KOHEYHOM HHTepBase 
(0, A), A> 0. Nycts S — MuoxecrzBo seex tbyHKuni u3 L, WA KOTOPbIX HMHTe- 
rpan Jlannaca 


a eae yu Dee tela et (1) 


exomutca a6comorHo, vu S — muoxectBo ux Tpancopmaiuii Jlansacca, T. e. 
‘COBOKyMHOcTb Bcex dbyHKuni f(p), f(t) ES... 


V3 u3BeCTHbIX CBOHCTB HHTerpaJia Jlannaca cyleqyeT, TO S  OTHOCHTebHO 
OObIUHBIX ONepallH CJIOMKeHHA H YMHOMKeHHA e€CTb KOJbILO. KoucraHTet He TpH- 


HajiexKaT K KOJIbILY S, Oyuako mpouspejenne at (p) mpHHaiexkat kK s TIpH BCA" 
‘KOM 4HCcJIe a. 

O6o3HauHM Yepe3_ ap COBOKYIHOCTb BCX cbynkuni u3 S, mpeycTaBuMblx B 
Baye e °4 g(P), rye g(p)€S. en Pag (p) mpHHayiexut K S Quit BCAKOH (yHK- 
uuu g(p)€S. Ja—ugeal B Kosbue “S. Tloctpoum muoxKectBo Sa = SHI a- 
SemeuTaMa MHOxKeCTBA S4 ABJIAIOTCH CMExKHBIe OTHOCHTebHO J 4 Kulaccbl. Kak 
U3BeCTHO, S 4 OyeT TOXKe KOVIbILOM. Byyem o603HauaTb [9JIeMeHTbI MHOXKeCTBAa 
Sa OyKBaMH Poe Oath ole Ilyctb A=1,2,. n,... IlomyuyM mocuiefo- 
/BATCJIbHOCTh MHOKECTB Sy, Sg,..-,Sns--- @oreven TIpAMylO CyMMY 93THX 
‘MuoxectB*. Kak H3BeCTHO, 3JICMeHTaMH TIpxmMol cyMMbI OyyyT CHCTeMBI F= 
| ed ee Sas. a\parne F,—9sleMeHT MHOxKeCTBA Sp. 

[Ipamaxi cyMMa e€CTb TaK?Ke KOJIbILO. Ecau G = {G,, Go,..-, Gay... }—APY- 
rol 9JIeMeHT TIpAMOH CyMMbI, TO MO OMpeeJIeHHIO: 


F+G ={(F,4+ Gi, Pia Grnn Rene aG) ts 


G = ({F,-G,, FG. Ee GM phe aF = {aF,, Gh sis SCP: abe 


* Wuorga wenecooOpasHee paccMaTpHBaTb MpsAmylo cymMy Kole, S 4 MO BCeM 3HayeHHsM 
A OT HyJIa 0 OeCKOHeUHOCTH. 


ww 
(Je) 
an 


B mpsmoii cyMMe BbIJeHM TOJ(MHOXKeCTBO, COCTOAIee U3 BCX 9SJIeEMCHTOB 
P= (Fy, Fa; <0 ss Frys sep A KOTOpEIX fy Fe... fy an wae ee 
Snecb Fyn paccMaTpuBaloTcA KaK MHOxKecTBa H3 S. CoBoKyMHOCTb BCeX TaKHX 
3JIeMeHTOB O6o3HayuM uepes IW. Herpygquo WoKasath, To Nt ecTb KOVIbIO. 

OnpeyeHM B MHOxKecTBe L, Hapsyy C OObIMHBIM MOHATHEM CYMMBI (pyHKIMH 
M MpousBeyeHHeM (PyHKUHH Ha YHCJIO, MpoHsBeeHHe 


t 
FO*eH=\ie—De@d, FEL, gel. (2) 


0 


Kak u3BecTHo, mponsBejeune f (t) * g(t) mpuHayuiexut K L u MpH TaKOM OMpe- 
jeeHuu mpousBeyenun L OyyT KOMMyTaTHBHbIM KOJIbILOM. 
Ilyets f (¢t)€ L. Paccmorpum uuTerpa 


jun) =\Fennae. ©) 
Ilyctp F,—CAO%KHBIA Kaacc, won mi (pyHKUHH falp). Lak. bax 
1 
Fog (P) — Fn (p) = en"? V f(a + Bem PEE In 
10 F, D Jeph Tlostomy 1 


fs ae Rees He PBF 


MoxkKHO T10Ka3aTb, TO TaK YCTaHOBJIeHHOe OTOOpaxKeHHe OyeT B3aMMHO-OJHO- 
3HauHbIM oTOOpaxkennem L ua Me. 

Teopema 1. Koaoya L u QM usomopapnot. 

Jloka3aTesbCTBO 3TOH TeOpeMbl ONMpaeTcA Ha TO?KeCTBO 


n 


Tin (P) = Fn (P) Gn (p) —e-"” \e-vedt\ F(t —E +n) g aE. 
t 
) 


0 


Syecb 2n(p) ompeyenena Tak 2«e Kak HU [pn (p) (cM. (3)), a 


n 


i 
in (D) =la e-"td?, rye A(t) = lit) @ dé . 


ITO TOK AecTBO NoKa3bIBaeT, YTO Ay, (p) cpaBHUMO c fp(P) Gn(p) NO Useaty Jp. | 

Konbuo L ne uMeer jlesmTeseH Hyia. Paclunpaa ero JO MOJIA OTHOLIeHHA, | 
nowyauM Kombpiro R(L)—nose onepatopop Mukycuncxoro. M3 Teopempt | cue- | 
nyeT, uTo Mt He uMeeT JemHTeseli HyIA HM pactiupeHne R (Nt) OyeT H3OMOpHHO | 
momo onepatopop R(L). Tone orxomenni R (Mt) HeTpyqHO HemocpeyCTBeHHO > 
MOCTPOHTb, H K eFO HCCJleOBaHHIO MO?KHO MIpPHBJIeub alnmapaT TeopHH (byHKUHH 
KOMIWJI€KCHOrO MepeMeHHoro. B yacTHOCTH, MO?KHO, MOJIb3yACb CBOHCTBAMH HH]IM- | 
KaTopa JIA IWebIX (PyHKUMH BMOJIHe peryJIApHoro pocTa, HeMmOcpeCTBeHHO JOKa- 
3aTb OTCYTCTBHE JeJMTeeH HYJA B KOubIle Mt. 


BpIMHCIMTeJIbHBIM = IeHTp Hocrymns10 
Axajlemuu Hayk CCCP 23 VI 1958 


UWHMTMPOBAHHAS JIMTEPATYPA 


1J,Mikusinski, Rachunek operatoréw, Warszawa, 1953. ? B, A. TutKuun, 
Yen. MaTeM. Hayk, 2, B. 6 (1947). 
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Jloxaann Akagqemuu HayK CCCP 
1958. Tom 123, Ne3 


MATEMATHKA 
10. M1. KPABEHKOB 


HEKOTOPbBIE 3AMAUH JIS YPABHEHHA 
SUJIEPA — MYACCOHA — JIAPBY 


(ITpedcmasaexno axademukom H. H. Bexya 30 V 1958) 


V3 pador (3,?) H3BecTHO, 4TO KaxkO0e JelcTBHUTeMbHOe aHamHTHYecKOe 10 
)MTepeMeHHBIM X H Y pellleHHe w(x, y) ypasHeHna 


c dw 
y oy 


Cw , ew 
cP aa ay + = 0, “Cesreonsi; (1) 
onpejleyieHHoe B OOwIacTH, ae eEeS BHYTpH CeO OTpe3OK JIHHMH CHHryJAp- 
HocTtH y=0 (c0, —l, —2,...), eQHHCTBeHHbIM O6pa30M onpeyemneTca 
CBOHMH 3HaueHHAMH IPH y = 0. 

B jaHHOu cTaTbe, HCHOJb3yxA ONpeeneHHA Hu OCOO3HayeHUA paGorTel (5), uA 
-ypaBnenus (1) paccmaTpuHBaeM cyieqyiouyve TpH 3ayauH Cc JaHHbIMH Ha JIMHHH 
y= QO. 

: Safwaua C,. Ha nuteppane L 3aqana dynkuna fy (x). B o6nactu T naiirn 
pemlenne w(x, y)€E-,(T) (c> 1), yaqopnerBopsiouee Ha L ycu10BHn10 


w(x, 0) = fi (x). (2) 


Sajaua C,. Ha untreppane L 3aqanp wBe tbyukuun f, (x) u f2(x). B 06- 
aiactu T nalitn pemenne w(x, y)EE-(T) (—-l<c<0, 0<¢c< 1), yyopae- 
TBopsiouree Ha L ycuosuro (2) Hn ycJOBHIO 


lim y= fa (2). (3) 


4>0 


Safgaua C;. Ha uureppane L 3aqanpi yBe dyHKunu f, (x) u f(x). B 06- 
aactH D=TULUT naititn pemenne w(x, y)€ E,(D) (—-l1<c<0, 0<c<l), 
yaoBsieTBopsiomlee Ha L ycJIOBHAM (2) H (3). 

Teopema 1. Pewenue 3sadauu Cy, Oran ypaenenun (1) npu c>1 6 o6aa- 
cmu T ee ee, mozda tu mMoAbKO mozda, KOeda cytlecmeyem aHaaumu- 
geckan 6 T dynkyusn ¢(2), npuAumarowaa na L Oeticmeumeronole 3hauenua 
fi () 

JlocTaTOuUHOCTh TeOpeMbI CJlejlyeT H3 paccMoTpeHHoro B paootTe (°) mpeycTaB- 
JleHHA pelleHHi ypaBHenwa (1) npu c> 1, a HeoOxo,uMOcTb — H3 OKa3aHHOH 
TaM 2K€ BO3MOXHOCTH MpecTaBJeHHA sOOoro pewlenua w(x, y)EE-.(T) (c> 1) 
yepes aHaJIMTHYecKyI0 (byHkuio 9 (Z) B OOmacTH KJacca B uw U3 pabornl (°)—B 
MPOH3BOJIbBHOH OOWIacTH. 

Teopema 2. Jaa cywecmeoeanun peuleHun sadauu Cy ypaenenus (1) 
apu (—-l<c<.0, 0<c <1) @ o62acmu T Oocmamounoim seanemca 6ot- 
noanenue xomsA Ool wale: u3 YCAOBUIL: 

a) cytuecmeoganue O6yx axanumuueckux 6 T dyaKyult o(z) u pz), npu- 
aumaouux Ha L, coomeemcmeenHo, Oelicmeumerbaole 3HaXeHuA 
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(x) =f (*); (4) 
$0) =(q—=7) he: (5) 


6) cytecmeoeanue @ T conpsosenHoeo pelleHun U CYyWjecmé6oeaHue ANAAU- 
muueckoli @ T dynkyuu 2(2), yooeremeopsuowelt na L ycaoeuto (4); 

B) cywecméoeanue @ T conpsAoeHHOeO peilenusa u CYyuyecmeoeaHue AHAAU- 
muueckolt 6 T dyxKkyuu p(z), yOoeraemeopsioweti na L ycaoeuto (5). 

JloKa3aTeJIbcTBO TeOpeMbI B CJIyuae MYHKTa a) CyleqyeT HeMOCpeyCTBEHHO H3 
MIpeCTaBJIeHH, paccMOTpeHHbIX B paOorax (4,5). B cutyaae MyHKTa 6) c Mo- 
MOUbio (byHKWHH ¢(z) B T CTpOMM MNepBbili WIeH w, (x, y) yKa3aHHbIx mpe- 
CTaBJIeHHH, KOTOPbIM yOBseTBOpser Ha L ycslOBHAM: 


W, (x, 0) = (x); (6) 
; Ow, 

li c -_— =(Q. ilk 
a oy ot | 


Torjla C MOMOLIbIO COMpsAyKeHHOrO pellleHHA Ww" (x,y) CTPOHM HCKOMOe pelle- | 
Hue sajauH C, B Bue w(x, y) = 2a, (x,y) —w* (x, y). Cryyali B) TeOpeMbI 
paccmMaTpnBaetca aHaJlorHuHo. 

CneynctBue. Ec kaxyoe 43 3HaueHHi (4) u (5) Ha L jelicTBuTesbHO 
H aHaJIMTHYHO, TO HalijeTcA TaKasd OOslacTb 7’, mpuMbiKatoujad K L, B KOTOpOH 
cyulecTByeT pelleHve 3ajauH Cy. 

Teopema 3. JIva cytyecméoeanun peweHnua 3adauu C3 6 o6sacmu D = 
=TULUT Oaa ypaenenua (1) npu (—-l<c<0, 0<cc< 1) ycnoeue a) 
meopemut 2 seasemca HeoOxodUMolLM U Oocmamo4HolMm. | 

J\octaTouHoctb culelyeT HeMocpeCTBeHHO H3 paCCMOTPeHHBIX B pa6otax (#,°) 
npefcTaBJieHHi pellieHui B O6acTH D, HeoOXOJUMOCTb BbITeKaeT H3 OKa3aHHOL 
TaM 2Ke€ BO3MOXKHOCTH COOTBeTCTBYIOMNero MpecTaBleHia B D s10O0ro pelleHus 
w(x,y)€E.(D), D=TULUT, u cymectBopaHua anamuTu4eckux B T (yHK- 
Wu 9(z) u b(z), yoBserBopsiomux Ha L ycnopuam (4) u (5). Henocpez- | 
CTBEHHO H3 paOoT (3-5) cmeqyeT, TO pelleHHA 3aau Cy, Cy H C3 eqMHCTBeHHBI. 

PaccMoTpuM BOMpoc KOppeKTHOCTH pelleHHi 3ayqau C,, C.u C3. Tloqo6nacrb, 
IpHHayexkautyio TW MpHMbiKaroulyio kK oTpesky L’'U {a,b} CL, o6o3snauHM 
yepes T’, ee 3aMbIKaHHe — yepe3 To a 3aMbikaHue T’() L’U 7’, o603HauuM 4e- 
pes D’. 

Pemenua w(x, y) 3aqaun Cy, npnnaqnexamne Kulaccy {w (x, y)}, KOPpeKTHBI 
BT, ecmu quad mo6oro E>Ou qna mooon T’ CT uaiiyetca rakoe m>0, 
4TO JIA moore w(x, y) € {w (x, y)} Hu yRoBNeTBOpsIomiero Ha L ycuoBuio 


| w(x, 0)|<m, (8) 


HepaBeHCTBO | 
Jw(xX,y)|<E (9) 


BBINOJIHAeCTCA JJIA BCeX TOUeK T”. 
Pewmenua w(x, y) 3aqauu Cy, npHHaWiexkauue Kulaccy {Ww (x, y)}, KoppeKTHBI 
BT, ecau yaa mo6oro E>0O nu gaa mobo T’ CTU Luatinerca taxoe ta > Om 


uTO AA Mo6oro w(x, y) € {w(x, y)} HM yAoBNeTBopstouyero Ha L ycmnoputo (8) | 
H YCJIOBHIO 


PP MeNe ioe | | 
lim (425) <m, (10), 
HepaBeHcTBO (9) BbIMOMHAeTCA JIA BCeX TOUeK 12 

Peienua w(x, y) 3aqaum Cz, mpwnaqexanyue Kuaccy {w(x, y)}, KoppeKT- | 


Hb B D=TULUT, ecan gaa mo6oro E>Ou ana mobo T’ Cc CTUL naii- | 
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jeTca Takoe m >O, uTO ANA mo6cro w(x, y) € {w(x, y)}, yAOBMeTBOpsIOUero 
ja L ycnopuam (8) u (10), HepaBencTso (9) BpmmosHaeTcH JvId BCeX TO- 
mek =D’, 

IIpeqnoox%KuM B JaJbHeliltiem, uTo w(x, y) € E; (T), T€B, npn —l<c<0 
i w(x,y)€E.(T) npu c>0. 

emma 1. Ecau cemeticmeo pewenuii {w(x, y)} u cemeticmeo conpsocen- 
lx UM pelleHu {w" (x, Y)} paeHomepHoO cepanuueHeL @ T, mo coomeemcmey- 
oMue UM Us npedcmasrenuii (3) us (*) u (9) us (®) cemeticmea dynKyuti 
(9 (Z)} uw {P(z)} paeHomepHo oepanurene: @ aroboti o6aacmu T’ CT UL. 
| OKazaTeJbCTBO. Tak Kak JIA Kaxyoro w(x, y) u3 {w(x, y)} 
YULeCTByeT COMpAxXeHHOe pellieHHe w" (x, y), TO w(x, y) MpeycraBinetca BT 
3 BUJe JIBYX WleHoB: w (x, Y) = W(X, Y) + We (x, y) (IpHc>1 w(x, y)=0), 
1 COOTBeTCTByIoNIMe w(x, y) us {w (x, y)}} B Buse w(x, y) =a, (x, y)— 
—W,(x, y). Tlostomy Kayoe u3 cemeiicrs {w,(x, y)} HU {wWe(x, y)} B T 
orpaHHyeHo. 

Jia WOKa3aTebcTBa OrpaHHYeHHOCTH CeMelicTBa {p(z)} B mo6or sie EU L, 
MONYyCTHM MpOTHBHOCe: JONYCTHM, 4YTO B TO BPeMA KaK CeMeHCTBO {w, (x, y)} 
2aBHOMEPHO orpaHHyeHo B 7, cemelicTBO {¢(zZ)} HeorpaHuyeHo B_ He- 
<oropoh T’ CT U L. Sto snauur, uro naiigercs moceqopatembuoctTh byHK- 
WH 7, (z) (29=1, 24...) mus {p(z)} M MocnegoBaTebHOCTh TOUeK Zz, 
(n= 1, 2,...) u3 T’, Takux, uTo mpH n—oco |, (z,)| MOHOTOHHO cTpe- 
MuTCH K OecKoHeuHocTH. TlocmeqoBaTembHOCTh TOUeK Z, B 7’ HMeeT TO Kpal- 
dei Mepe OfHY TOUKy cryujeHHA a. TloceqoBaTebHOCTh pelleHH Wyn (x, Y) 
(t= 1, 2,...), cooTBeTcTByloulad (byHKIMAM @ (Zz) (n= 1, 2,.:.), orpanu- 
qena B TW KoMMaKTHa B mo6ol T’ CT U L. Ilostomy B T cymlecTByeT moq- 
MOCMEHOBATeIbHOCTh PelleHHH Wyn, (x, y) (R= 1, 2,...), cxoqamasca K yHK- 
HHH Wi (X%, y), OMpefeseHHOoH B T, KOTOpad OOslaqaeT paBHbIM HyJO Npeje- 
MOM (7), T. €. Wyy(X, y)EN-(T). Tlocnequee yKka3piBaeT Ha TO, YTO B T 
cyllecTByeT HeKOTOpad aHaJIMTHYeCKad (PYyHKUWA (2), YAOBMeTBOpAIOMaA 
Ha L yCNOBHIO po (xX) = Wyo (X, Y). 

TloqnocieqoBaTebHOCTh aHasiMTHUecKUX B TJ (dbyHkKUHH Png l@)» COOTBET- 


CTBYIONAA Wyn, (k= 1, 2,...), BBHAY MOHOTOHHOCTH |¢,(z)| B TOUKAX Zp, 
B OKPe€CTHOCTH TOUKH ®% CTpeMHTCA K OecKOHeyHOcTH. Kpome Toro, TaK Kak 
Ha Lo (2) = Win, (% G) Recs. 2) tO Pn, (*) Ha L CXOMUTCA K Gp (x). 

B cuuly KoppekTHocTw 3ayaun Konum ja pemenui ypasnenua Jlansaca (’) 


NOyYuM, 4TO AA mO0Ccro E u sm106on ek U L nalyetca vtakoe m>O, 
UTO JIA JOOOK Pap (z), YRoBseTBopsIoMeH Ha L ycs0Buto NEC eee Po (x) |<im, 


HepaBeHCTBO | Pny2) — Po (z)|<C E spimomnaerca Jia BCeX TOYeK T’. Tax Kak 


9 (z) ompegetena B T uM orpaHnueHa B JMO0OOK OOacTH Timcely  Lemo sna 
Had c HeKoToporo ky >O, juin Bcex k > ky tyHKUMM Png(2) OyqyT  orpann- 


yeHbt B 7’, a 3HauNT MH B TOUKe «&. TlocueqHee MpoTHBOpeyHT NpHHATOMY 
pavee mpeymomoxKeHHIo, MosTOMy ceMelicrBo {p(Z)} paBHOMepHO orpaHHueHoO 
pT. 

Auayloru4uno jOKa3bIBaeTCA OrpaHHueHHOCTb ceMelicTBa {p(z)} B mo0OoH 
o6uacta T’ CT UL. Jlemma joxa3ana. 


Teopema 4. Pewenun w(x, y) sadauu Cy @ obnacmu iG Onn ypaeHe- 
Hus (1) npu c> 1 KoppekmHol 6 KAAaCcCe Oe2paHUdeHHblLx peuleHUl. 

Teopema 5. Pewenua w(x, y) sadauu C, 6 o62acmu T OAA ypaene- 
nua (1) npu (—l<c<0, O<c<(1) Koppexmnu 6 Kaacce pewenuu, 
OONAOAIOLWUX CONPAICEHHIMU UL PABHOMePHO CepaHuHeHHolx emecmMe C CONpA- 
QCCHHOIMU PeLUCHUAMU. 
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Teopema 6. Pewexua w(x, y) 3adauu C3 6 obaacmu D Onan ypaenenua 
(1) npu (—l<iec<tl) u (O<cc<l1) Koppexmuot 6 Kaacce oepanuuenne 
pewenutl. 

Tak KaK J[OKa3aT@JIbCTBa STHX TeOPeM aHaJIOTHYHbI, MPHBeeM TOJIbKO JO- 
Ka3aTeJIbCTBO TeOpeMbI 5. 

B o6sacta T, no npefbiyqyuleli weMMe, COBOKYMHOCTb OrpaHHYeHHbIxX pellle- 
HW MOpoxKAaeT Ba OTpaHHueHHbIX B JNOOOM OONacTH T’ CTUL _  ceneiicrse 
aHaJIMTHYeCKHX (yHKUHH {¢—(z)} u {P(z)}. | 

H3 paOorn (7) cuegqyeT, 4TO Take ceMelicTBa KOppeKTHbI BT’, T. e. JUS 
moooro E,>0 u mobo o6nactru T’ CT U L cymectsyer takoe m>0, 4 q 
Ayia Beex (PyHKUHH —(z) u3 {p(z)} u (Zz) us {b(zZ)}, yAoBmerBopstoumx Ha 1 
yCJIOBHAM: 


le (x)|<m, | p(x) | <m, 


yenopua |Reo(z)|<c£, u |Red(z)|<c £, Bbimonnsiotca ya -Bcex Zz Ha 
o6iactu 7’. Tlostomy, Ha ocHoBe mpeycTaBmeHuli pa6or (3%), ama BCeX TOU4eK 
o6nactu T’ npph 0O<c< 1 wMeem HepaBeHcTBO: 


we, N<Bli+ GS) | 


(d—Mametp o6macth T). Tpu sHayenuax c u3 untTeppana —l<c<0 
Hapsy C JOKa3saHHOl OrpaHHyeHHOcTbIO cemelictBa {Reg(z)} B 7’, cormacuo (7) 
HMeeM paBHOMepHy!O OFrpaHHYeHHOCTb 3HaveHHi rpaquenta {grad Re (z)} 
a MOSTOMY MH paBHOMepHylo OFpaHHyeHHOCTh mponsBogqHoH | de /dz|< K. 

Orcioya H3 MpeyctaBienua (9) paOoTst (°) qua Bcex ToueK O6macTu T 
cnpaBe JIMBO 


I—c 
w(x, Wi<_h, becaect: 
Bpi6paB 

E, =~ mpu O0<c<l; 

Pala 

[ ; 

EP K 
YR re) npy —l<c<0, 


rls ae: a An: 


SaBePIIHM JOKa3aTeJIbCTBO TeOpeMBI. 
Bpipaxkalo OylarojjapHocTb Moemy pyKosoguTemo WM. H. Bexya. 


Mockosckult (bu3uKO-TexuHuecKHii Tlocrynuao 
HHCTHTYT 27 V 1958 
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Jloxnxann Akagemun nay® CCCP 
1958. Tom 123, Ne 3 


MATEMATHKA 
Bb. M. JIEBATAH 


COMPSDKEHHbIE OMEPATOPbI OBOBLIEHHOrO CABHrA 
(I]pedcmaeneHo akxademuxom C. J]. Co6oneseim 27 VI 1958) 


1. Ilyctb V, — gelicrBuTembHoe yudpepenttupyeMoe MHoroo6pa3ve u T°— 
MpefesenHoe Ha V, CeMelcTBO OnepaTopoB o6o6uleHHOrO cyBHra (cM. (?)). 
Iycrb m(£) — BnowHe ayquTHBHad Mepa Ha V,. Onpejeaum cemelicrBo conpa- 
<@HHBIX ONepaTopop 7° c MOMOLIbIO paBeHcTBa 

\ Ti OED ame) = \ FH Tig () dm (0). (1) 


Va Vn 


B pa6ore (7) Hamu H3y4asIucb CBOHCTBa CONMpxA2KeHHbIX oOnepaTopoB. Hexko- 
Opble H3 3THX CBOHCTB He 3aBHCAT OT Mepbl M™, HO HawOoulee raty6oKHe u3 
BOHCTB CONPA.KeHHBIX OMepaTOPOB CyMeCTBeEHHO 3aBHCAT OT Mepbl. 

_ Tlorpe6yem, uToObl comps »KeHHbIe ONepaTOpbl YAOBJIeTBOPAJIM yCJIOBHAM: 

a) B H€KOMMYyTaTHBHOM cJlyuae 


TSTif (t) = TeT tf (0); (2) 


6) BKOMMYTaTHBHOM CJlyyae 


TiTif (t) = TiTif (2). (3) 


MoxKHO 10Ka3aTb, UTO B KOMMYTaTHBHOM cslyuae Quin f (f) u3 nog_npocTpaH- 
taa M (cm. ycsosue 3° O6o6ujeHHOoro cyBura B (')) ycsoBHA (2) u (3) 9KBH- 
aleuTubl. Tlostomy MbI orpaHH4uMMcs B JaJibHeiuleM wsyYeHHeM CBOHCTBA (2). 

Mout paccMorpuM B 9To samerke cayual II (cm. (*)). Urax, u(s, f) = 
= T;f (t) ecrb pewenne saqauu Kou 


N agate oa atl; (4) 
u ae = i (2); (5) 
as a es shn es Agios An 
ne Nas u Na;t (2 =1, 2,..., 2) —saucpepentmanpuble onepaTopsl Broporo 


opxKa. ; 
Teopema 1. O6osnauum uepe3 Na;t onepamopol, conpAdceHHole OAA 
nepamopos Na: OMHOCUMeAbLHO Mepol M. 


As) 


4 
JIAH, T. 122, Ne 3 40 


p) 


Pynxyua v(s, t) = Tig (t) aeaaemca eduacmeenHolm pewenuem caredyrouyett 
sadauu Kowu 


ares pet (7) 
¥u Pee a g Ce); (8) 
av pe | 
ae 1), ; 
CAN te Ay. wee x2) (9) 


20e Ng. s — onepamopol C KOMNACKCHO CONPAIKeHHOLMU Koadbpuyuenmamu. | 

JlokasaTeujbcrTBo. O6osHauum uepes A(s) seBytlo (a cTaiO ObITb Hi 

mpapy!0) yacTb paBencTBa (1) u mpHMenum K A(s) onepatop N,,s. Mbt nomy- 
Ss s 

uHM (HcCHOuIb3syA ycloBHe KoMMyTHpoBaHHA N,, sT¢f (t) = TeNa; tf (£)) 


Na:sh (s) = \ TiNa:df (t) @() dm (1) = \j Na Tig ) dm) = 


Via Vn 


=\FO) Nas Tig@® am(o. 
Van 


Orcioyqa HW 43 NpousBoNbHOcTH dbyHKuHH f (¢) cemyer ypaBHenue (7). Ilonarasy 
B (1) s=0, nonyuyum ycnosue (8). ‘Juddepesuupya (1) Ay pas no sy, 
hg pa3a NO Sg MT. J., An pa3 NO S, MW NOsarad 3aTeM s =O, NowyYHM ycuJO 
Bue (9). 

Ec onepatoppr T* mpeoOpasyor jelicrsurTesbHble yHKuMH B JelicTBu4 
TCJIbHbIC, TO KOappHUKeHTHI OnepaTopoB Ny, Hu Na+ H wucma Aa, ,..., 4, ACHcTBA 
TeJIbHbI. B 9TOM cJlyyae cucTema (7) (8), (9) MpHHuMaeT Buy 


* 


Nea = Nat 
V | <9 = & (45 
av 
=e ne) 
ds 5 os dshn a= 2 


B jlaJibHeHeM MbI OyjeM paCCMaTpHBaTb JeHCTBHTe/IbHBIA Culyuali. 
2. Lye 
tj Of os 
Nai) =a © ai,07, Pehla wigs Uy) 


C MeHCTBUTEJIbHBIMA KOSpPPHUeHTaMH HM MycTb Mepa m(E) B MOKasIbHbIX KOOP») 
WMHaTaxX MOKeT ObITb MpescTaBseHa B Bue 


j= acy ule | 
E lI 
rye a(t) — yelcrautTenbuaa qucbpepenuupyemaa dynKuna. Herpygquo NpoBepuTb 


4TO B 9TOM CJlyyae COMpAxKeHHbIe OMepaToppi N,.4 HMeIOT BUI 


Py 4 02 Hi 0 i; | 
Na t(Z) = eG hes (aa g) — oF (abag) + cate | . (10 


pAAU ycaoéeuto (2), HeobOxodUMO U Oocmamo4Ho, umobw Ona NpOuséeo AbHOl! 


Teopema 2. Jaa mozo umo6ol conparennole onepamo pol Cie | 
dyxkyuu f(t) eoinoannaoce ycaosue 


Ne:sTi i (2) % TiNastf (E). aul 
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JloKa3satTenbertTBo. Tak Kak 


aT? F(t) : eT 
Ne=—2] , Nanp= 9) 
o s=0 a s=0 


‘o (11) cnenyer us (2). 
UroObi WoKasatb, uTo (2) cmegyer us (11), BBeyem o6o3HaueHHA: 


By rt ie aE Soc Mh 


, Pynkuua @(s,r,¢) mo nepeMeHHbIM s Hu r ecTb pelleHve cueqyiouleli 
sajaun Kom: 


Na: -® = Nass®; (12) 
Cat) : 
Gee oy ee (14) 


[loxkaxem, uto ‘YY Take yOBJeTBOPAeT STUM YCJIOBHAM. 
Ycnosua (13) nu (14) mpopepstorca HemocpeycTBenHo. IIpopepum ypaBHe- 
uma (12). Mbt umeem, ucnomb3ys (7’) u (11): 


Na rY = TiNarT if (t) = TiN tT if (t) = Na:s®- 


Sameuanne. Jludbdpepesunpya papencrso (11) qBaxkgbI mo tg uM Monarasn 
atem ¢t == 0, MbI nomyuum 


| 


NoisN ozs (f) = Nazs No; s (f= (15) 


: 


Takum oOpa30mM, ycsosue (15) aBnaeTca cneqcTBuem ycioBua (11). Moxxo 
NOKa3aTb, YTO JIA SKBHBaJIeHTHOCTH ycsoBul (11) u (15) (a cmeqoBaTembHO 
TakxKe ycsloBHi (2) wu (15)) Heo6xoquMo HM JocTaTOUHO, TCO! AA smO6OH 
cbyHkunn f (¢) BbIMOJHAOCE: 


1) NesTHFO Ig = Ninel Os 
i or 


(16) 


2) 5 NossTEEO) |, = Pas apVael (O- 


r 
Os)’. LO a 


3. Tlonoxenue BecbMa ynpomjaeTca B csryyae, ec Ng. ¢ ABJIAIOTCA OMepa- 
TOpaMH MepBoro MopsAyKa, 4TO COoTBeTCTByeT CABHry Ha rpynne. 
Mrak, nyctTb 


i 0 a et 
Nat(f) = Gal) s+ Nass (f) = 05 (8) 3 
mpHuem 
Ua (0) = ba (0) = &. 
B 3ToM cylyyae COMpsKeHHbIe OMepaTOpbl HMeIOT BUA 
Ni (g) = — Ne (g)——]- Na (a) gg — Bag, (17) 
pe. Be (t) = Ob’, (t) / Ot; (cyMMupoBaHue mo i). 
Jlanee, ecuu u(s, t) = T?f (t), To 


u rear =f (4), Nas (u) -o= Na; t(f). 
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Tlostomy “3 ycnoBua (16) caeqyer lL WAT odor teawe? Renner 


Sie (2) + Ba =e 7 (18) 


rye Ay, — MocTosHHble uvncsia. Karkygoe peulenne CHCTeMBI (17) qaeT Mepy . a(t), 
JIA KOTOPOH COOTBETCTBYIOWIMe COMpsAKeHHbIe OMepaTopbl yAOBseTBOPAIOT YC.JIO-- 
puto (3). Hs (17) u (18) cnegyer, uTO conps>KeHHbIe OMepaTopbl HMeIOT BUA | 


Na (g) = — Na (g) — dag: 


IIpu }2=0 a(t) yqoBnetBopseT cucTeMe 
Na (a)+ Ba = 0 


A ABJIAETCH MJIOTHOCTbIO Mepbl Xaapa. 
Boipaxkaio OvlarojapHoctb HM. M. Tenbcdbanyy 3a unTepec K pa6oTe u O6cyKe 
AeCHHe HEKOTOPbIX pe3y/IbTATOB. 


Tloctynusio 
25 VI 1958 


UWHMTHPOBAHHASA JIATEPATYPA 


‘B.M. Jleputa nu, JAH, 123, Ne 1 (1958). 7 B.M.Jl1esutaun, Ycn. Mate. HayK,. 
Baelses 


6, (1949). 


cy or floxaags Anagemuu nayx CCCP 
1958. Tom 123, Ni 3 


-MATEMATHKA 
| A. M. NOJIOCYEB 


O PABHOMEPHOM PACIIPEAEJIEHHM CHCTEMbI ®YHKL[MM, 
ABJIAFOLUEMCA PEWWEHYEM CHCTEMbI JIMHEMHbIX 
KOHEYHOPA3HOCTHBIX YPABHEHMM MEPBOrO NOPATKA 


_ (Tlpedcmaezeno akademuxom H. M. Buxoepadcesim 28 VI 1958) 


Ilyctb cucteMa (byHKWWi 9, (x),..., ©, (x) ABNAeTCA pellenvem cueqyio- 
mle CHCTeMBI’ S JIMHeHHbIX KOHEYHOPa3HOCTHbIX ypaBHeHHli nepporo nopayKa 
Cc WesbiIMH KOsdpuIneHTaMH 

®, e an mas = guts 8 “Pe eget APs Gy 
(1) 
0, 6 ui) ye = BG 8 (x) rae at - as: ®, (x), 
Tonaraem, YTO ONPeeJIHTeb MAaTPHILbI 
its <5 + ayy 
(ies | (2) 
415 hae ass 


rcs (1) ornuuen oT nya. 
PaccMoTpHM B eJHHHYHOM runepKy6e 


5 Ors re aye t (3) 
scorn o6acTb VU, OObeM sonepod. o6o3HauHM yepes |v]. 

Ilyctb N,(v)—uncno touek M ({9,(x)},..., {9,(x)}), monapwux B 
Meriacib, VU. NpHe x s=.l 562,52: CiceMa cbeeinttaet $1 (X),..., 9, (%) Hasbi- 
(BaeTCH PpaBHOMEePHO pacnpeeNeHHOH B S-MePHOM MpocTpaH- 
eTBe, eC 
- Nz () 

lim ==.| OY 

| ia! 

‘(cm. (2). 

| Teopema l. Cucmema qdyxHkyuti ¢1(x),..., 9,(%), AeAmioWaancA pewe- 


, 


inuem cucmemol (1), pasHomepHo pacnpedeneHa 6 S-mepHOM npocmpancmee, 
(€CAU HU COUH U3 KOpHell xapakmepucmuuecKkoeo MNOZOUAEHA MampuUuYol (2) 
‘no moOyslo He paseH eOunuye u ecau Aaa «atoboeo eunepKky6a ob6sema |v\ co 
CMOPOHAMU, NAPAANCALHOIMU KOOPOUHAMHoLM OCAM, YeAUKOM <AeoHaLeeo 
venympu eOuHUuKHO2O eunepKYyOa (3), BbINOANAeEMCA COOMHOWeHUE 


his Ny 
lim oer ol ul, 
| p>o P 
(2de C—HeKOmMOpaA nocmosAHnaa. 
| Jana noka3atesbHOH (byHKHH noqoonas Teopema Obluia panee eee 
WW. VW. Wanupo-Marenxum (?) u A. TP. Tocranxospm (?, 4). 

Tlonb3yscb ‘tTeopemo# 1, MOxHO JOKa3aTb c(opMyJIMpoBaHHy!0 HHXKe. TeO- 


| | Pemy a 
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Ilyctrb X,,..., Xs mpoOeraioT Bce Wesble YC. Tora TOUKH, KOOp]H- 
HaTbl KOTOPbIX PaBHbl COOTBETCTBYIOUIMM KOOpAHHaTaM BeKTOPOB 


a1. - - Ys =: 
hs, 20 egies .o 


rie k—HaTypasibHoe 4MCO, OOpasylOT B S-MepHOM MpOCTpaHCTBe pelleTKy U3 
runepnapasienenuneqos. Sry pelierky HasopeM peluleTKOH paula R.| 


Tlycrp A“) — ogun u3 rumepmapasenenunezoB pelieTkH paHra k,. OnpeyesHuM 
ky 
oToOpaxkeHve runepkyOa (3) Ha A“ cneqyrouluM o6pa30m: 


Fada) X1) +++ Xs) = 
Oghe tes 5 as —ky Ayu. s As = 18) 
: k 
= (Kee ey) eae Bee ANG, AH PONMEATORY S 4 
as, s+ 2 Aggy ayy BUeLLis as, 
) (ks) Nou ACO OM 
rye X“",..., Xs" —Wesble, onpeyemnemble runepnapasenenuneqoM a || 


2) 


k | 
O6pa3 HeKOTOporo ruMepnapaenenuneya A“) peuerku paura ko, WeJH- | 


ha) - (Re 
KOM JiexKallero BHYTpH runepKyOa (3), O603HadHM Yepes A“ A) deuo, srg 
AA) a (2) eE A). | 
Jlanee ompeyesuM HHAYKTHBHO | 
ING ay Nas Mig ONIN NS) WANTON pene ya eb, 
BospmMem Terlepb rulepnapasviesenunegpl paHrop 1, 2,..., WeJIHKOM JlexKa- 
uve BHYTpH runepky6a (3), H MpoHyMepyeM MX MPOH3BOJIbHO BHYTPH KaxKJOrO | 
para: 


| 
| 


(1 (1) 
Ne Se 
( (r) 
Ngee mas 


TlocrpouM noceqOBaTeJIbHOCTb BJIO*KCHHBIX Jpyr B Apyra 3aMKHYTbIX MHO- 

*KeCTB 
(Q)aQ (cower (1) (1) 4 (1) (1) 4 (2) 
AD A AM en, Mie) MOCK NON aS Share, woke 

Q)Aq (1) , (2) (2) 

Age TANG ah NI NSE OITA SOE (4) 

Teopema 2. Ilycmb é6ce KOpHu xapakmepucmu4ecKo2zo MHOz204NeHA | 

mampuuuol (2) no modyato Gonowe eOunUyol. Toeda cyuyecmeyem eduxncmeeHHan 


mouxa N (py4,.-+5 Us), Npunadrencaiuaa éecem mHoocecmsam nocaedosameso- 
Hocmu (4); cucmema qyHKyuli ©1(X),---, Ps(X), AeARIOWMAICA § pewenuem | 
cucmembt (1) Cc HauaAbHelMU sHaYeHUAMU ,(1)=4%,..-,%s(1) =a, 208} 
Oy = yyy fe. . + ss, .- -, Hs =P yQs +... + UsAss, PABHOMEPHO pacnpe-| 


OeneHa 6 S-MepHOM npocmpancmee. 
O6e TeopeMbI MbI JJOKA3bIBaeM MeTOJOM paOoTHI (*). 
Sameuanue. M3 Teopembl 2 BbIrexaeT, B YaCTHOCTH, 4TO cucTeMa (PyHK-) 
WMH &9%,.--, %sqQ%, THe Gi,---,4s—Ueuble Combe eAMHHUbI, paBHOMepHO) 
pacnpeyesieHa. OTOT pesyJbTaT paHee NMoyueH B pa6oTe (°) ApyrHM MeTOJOM. | 
M3 Teopemb! 2 BbITeKaeT Tak2Ke PaBHOMePHOCTb pacmpeyesIeHHA NMOKasaTeJIb-) 
HOH (yHKUHH B KOMIMIeKCHOH OOJIacCTH, pacCMOTpeHHOH B paOoTe (*). 


MockopcKuh 9HepreTHueckuii Iloctynusto | 
UHCTHTYT 18 VI 1958 


WHMTHPOBAHHAS JIUTEPATYPA 


1H. Wey 1, Math. Ann., 77, 313 (1916). *7 H.W. Wanupo-latenku ii, Vise 

AH CCCP, cep. matem., 15, 47 (1951), %A.T. Woctuuxos, JAH, 86, 473 (1952).| 
ee ee THHKOB, Bectu. JIFY, Ne 13, B. 3, 81 (1957), ® H.M. Kopo6os, JAH,| 
13 (1952). } 
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Aoxnxaye Akagemuun nayx CCCP 
1958. Tom 123, Ne 3 


MATEMATHKA 


A. T. MOCTHHKOB 


PEMWMEHHE CHCTEMbI KOHEYUHOPA3HOCTHbIX YPABHEHHH, 
COOTBETCTBYIOWEM 3AQAYUE JMPHXJIE, C MOMOLIbIO 
HOPMAJIbHOHW MOCJIEQOBATEJIbHOCTH 3HAKOB 


(ITpedcmaeaeno axademuxom H. M. Buxoepadoesim 26 1X 1958) 


 Ilyers g>2 natypanbuoe. Tlyctb umeetcs GecKoneunas MOCJIeAOBaTeJIb- 
HOCTb, COCTABJIeHHad H3 3HakoB 0, 1, 2,..., g—1: 


SSS. (1) 


SayaquM HaTypasibHoe s > 1, 3anuiuem neppple P+ s—1 3HakoB nocuye- 
OBaTeJIbHOCTH (1) cueqyIoWlHM O6pa3om: 


(S125 7+ Os) ones « . = S541). «= (Epe p44. « . bps 4) (2) 


4 Ha3OBeM MOCJIeQOBaTeJIbHOCTb CKOOOK (2) ryceHHuekH au P (paunra s) 
nmocseoBpatedbuocrtu (1). Ilycth A = (6,...6;)—Hekoropan rpynna, 
COCTaBJIeHHad 3 s 3HakoB 0, 1,...,g¢—1. O6osHaunm Np (A) ckOuIbKO pa3 
BcTpetutca A B ryceHuie AHH P. . 

IloceqopatesbHocTb (1) Has0BeM HOPMAAbHOH MOCMeROBAaTeWJb- 
HOCTbIO 3HAKOB, e€CJIH, KakoOe Obl S>1 MbI HH B3AJIH HW Kakylo ObI rpynny 
A MbI He 3ajaun, 


N,(A 
ee RM ath te (3) 
P=+©o g 


JlerkO NoKa3aTb, 4YTO ec «%—Takoe “NCO oTpesKa [0, 1], TO ApoOuBIe 


Wonu {xg*} pacmpeyesenbl paBHOMepHO, H ecuIM a = 0, €)8,...— g-HUHOe pa3- 

JIO%KeHHE %, TO MOCJIEOBATeIbHOCTh &, &,... HOPMaJIbHad. OO6paTHo, ecvlH 
ey £2 

NOCJIeQOBaTeJIbHOCTh (1) HOPMaJIbHanA, TO % = He + oh +... oOOajqaeT TeM 


CBOHCTBOM, 4TO {ag*} pactipeseJeHbI paBHOMepHO. 

CyulecTByeT MHOrO CMOCO6OB MOCTpOeHHA HOPMaJIbHbIX TOCJ/Ie{OBaTeJbHOCTeli 
3HakoB (1, ®). 

O6osHaunm pA = 1/95 nw Oyyem HaspiBaTb pA Mepok KOMOnHauHH A, 
PaccMoTpuM MHO2KecTBO JIt pa3JIM4HbIX KOMOvHaHH A, B KOTOPBIX MOryT OBITb 
KOMOMHalHH pa3sHol JVIMHbI (pasuple s), HO B JJt He BXOAAT KOMOMHALHH Oec- 
KOHeYHOH JWIHHbI. [logy MepoH QM pIIt OyeM NOHHMaTb CYMMY Mep_ BXOJAILMX 
B Hero KOMOHHAaHH (eCJIH 9TAa CYMMa KOHe4HA). 

Mp 6yjeM paccMaTpHBaTb MHOxKecTBa Wt, yAOBJeTBOPAIOMHe CJIe/yIOWHM 
ABYM TpeOoBaHHsaM: 

1. MuoxectsBo Jt TakoBo, 4TO eCJIH B HerO BXOAHT KOMOMHALIHA (6,5... 5s), 
TO B Hero He BXOAAT KOMOuMHaIHH (5,), (5,52),..., (5352... d5_4). 

2. Ilycrb Rk — uenoe uucno. B KoMOnHauHAX I c 4HCOM 3HaKOB OOJIbLIHM 
HIM paBHbIM k-+-1 ocTaBuM nepBble & 3HakoB. MbI noJlyuHM MHO2KECTBO KOM- 
OuHalHH, KOTOpOe O603HaAUHM Dg). 

IIpeqnoi02kKHM, 4TO iy 

lim pI R ==), 
k+ co 
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Bo3bMeM B KaKOM-IH60 HOPMaJIbHOH MOCJIeOBaTeJIbHOCTH 3HaKOB (1) Re 
MecTO H OyyeM O6pa30BbIBaTb KOMOHHAILHH (Ex), (epeni1), (s8e+iee+e)--- AG 
TeX TOP, MOKa He OKaKeTCA, TO (exSe41--. 8) MpHHaqexuT IN. B Tom 
i TOJIbKO B TOM cyIyyae, eC 3TO CyyYHTCH, OyeM TOBOpHTb, 4TO Ha R- 
MecTe TocwlegqoBatembHocTH (1) moaBHiacb KOMOnHaUHA Hu3 IN. OOosHauH 
uepe3 V, (I) KomMYecTBO NOABeHHH KOMOHHaLHH uz Wt Ao P-ro mecta mocae- 


JOBaTeJIbHOCTH (1). 
Teopema. Ecau nocaedoeamenoxocms (1) Hopmanonan, a Mt ydossemeo 


paem COCAAHHbIM BblLe NpeOnoAoIKeHUAM, MO 


Np (M 
lim Cin 


P- co P 


JlokasatenbcTBo. OGosnauum yepes IN? muoxmKecTBO KOMOMHaLHi HB 
IN, COcTOAMIHX H3 S$ 3HaKOB. SICHO, YTO MIpH J1KO6OM Rk 


k 
2 Np (MY -< No ( = Np (mM) + Np (Mry)- 


=1 


Orcioya, B CHly HOPMaJibHOCTH MocJIeqOBaTesbHOCTH (1), 


k mM) k 
FD PMO Mey: 
P> oo s=1 
kj 


: 1 
Tak Kak IN ne cogepxuT GeckonevHbx KomMOnHannii, To lim >) pon —"pM. 
R+ oc s=1 


Tlo ycnosuro Teopemp! lim pI) = 0. 
k-00 
Np (M) 


Ycrpemiaa k K 6eCKOHeEYHOCTH, MOyYHM Osa 


P+ co 


= "pt, “To 1" 1 pee 


6yeTca. 

IIpu pewennu gaqaun Jlupuxse na muiocKoctu (3?) MpHxoquTca pellaTb cwJie- 
Wytouly!o CHcCTeMy JIHHeHHbIX ypaBHeHHi. Ilycrtb Ha mvlocKocTH 3ayjaHa OrpaHH-} 
YeHHaA OHOCBA3Had OOacTb D uw uMeeTCA KBapaTHad ceTKa (cM. pxc. 1). 
Y3e/1 CeTKH Ha30BeEM TPaHHUHBIM, eCJIH XOTA Obl OAMH H3 YeTbIPeX COCeAHHX | 
y30B He MpHHaqiexuT D, WH BHYTPCHHHM, eCJM BCe YeTbIPe coceya MpH-; 
HayiexaT D. 

IlycTb B rpaHHUHbIX y3lax 3ajjaHbl Kakue-sH6C} 
UHCIIA Ay, ho,.++, As. PacCMOTpHM CHCTeMy JIHHeHHbIX 
ypaBHeHHH: 


u(x, y)=*/alu(x+1,y)+u(e—I,y)+ 
+u(x,y+ 1) + u(x, ys 


eculH (x, Y) — BHYTPeHHHH y3eu; 


u(x,y)=, ecuH (x, y) —TrpanMunpl ysen. (4) 


UncO HeH3BeCTHbIX PaBHO UYHCJIy BHYTpeHHUX y3uioB. Mbi xKesaem ompeje-| 
JMTb U(x, Y) B KakOM-JIHO0 ()HKCHPOBaHHOM BHyTpeHHeM y3vie. Jia storo Gepem | 
HOPMAJIbHY!O MOCJIe€OBaTeIbHOCTb, COCTaBJIeEHHy!IO. W3 3HaKOB 0, 1, 2, 3:) 
Ey, 2, &35--> 

Ilyctb no y3mamM CéTKH JBHraeTcA YacTHIa; MycTb 3Hak 0 osHauaeT YacTHLe: 
MIpHKa3 CABUHYTECA Ha eJMHHILY BuleBo, 3HaK | O3HauaeT NMpHKas CABHHYTECR) 
Ha eJ(MHMILy BBepX, 3Hak 2— BMpaBO, 3HaK 3— BHH3; MyCTb rpannunble y3vibl >| 
3TO TOUKH MOriowleHHA, T. e€., MonaB B YpaHHyHylo TOUKY, YacTHIa: TaM| 
M ocTaeTcad, HECMOTpA HH Ha KakHe MpHKasbl. SacbuKcupyeM Kakylo-s1M60 rpa- 
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HHYHyIO TOUKy B; UW OOosHauMM yepes Jig, MHOXKECTBO TaKHX KOMOMHALLH 
(5;5,...), YTO YaCTHLa, KOTOpad HaxOfMsacb B HCXOJHOM MOsO%KeHUH B y3vie 
(x, y), ClelyA 3THM MpwKa3aM, Mocsle moceqHero mpukKa3a MOrJiOTHTCA B TOUKe 
B;. Sicuo, uro nepBoe TpeGopaHwe Ha IM BpmnomwHAeTca. OuepnyHo, TO pI 
PaBHO BepOATHOCTH Toro, YTO YacTHIla, KOTOpaA HayHeT cylyyahHble Oly WaHHA 
B TOUKe (xX, Y) H MOKET ABUraTbCA KarKbI pas BO BCe YeTbIPe CTOPOHb! C Be- 
postTHocTbio 4/4, B KOHIe KOHILOB MorsmoTuTca B TouKe B;. O6o3HauHM 
uz (xX, Y) = pIMg,. 

~ B kuure Pesepa ((*), ctp. 307) moKkasbiBaeTca, TO u; (x, Y) YOBUJeTBO- 
paeT CHCTeMe JIMHeHHbIX ypaHeHHli 


u(x, Y) = Va (ui (x + 1, y) + uf(Xt— 1, y) + ur(%, y +1) + w(x, y—1)), 
eculH (x, y) — BHYTPeHHAA TOUKA; 

fud(x, yJ=1, eco (x, y)=Bs 

uf(x, y)=0, ecu (x, y) —rpaHH4Had TouKa, oTsmMuHaa oT Bj. 


Jlanee B KHHre Dennepa NoKasbIBaeTCA, UTO |BePOATHOCTh «EeuHOrO Osly2K- 
Rana» paBua Hyo, T. e. lim Wx) = 0 (Re: He 3aBucuT oT B;). I]pumenasn 
k-> CO 


TeopeMy, NOJIy4HM 

Np (Mz) 

pp, 

a lim ——,—._ = vp Mz,. 
P= co Ie e i 
 Jlanee oueBugHo, 4TO 
s 
| ne; y) aa a APIMz,, 
| i=1 
: - Np (Mz) 
| . 1 Pe B 
| u(x, y) = lim >) ¥ —j=—. (5) 
| P> @& i" 

Mpl ocylecTBvifeM J[BY2KeHHA 43 TOUKH (X,Y) CooOpasHO NpHKa3aM 
if. ...) (8...) (€3-.-)-.-(Ep.-.)... HW CYHTAeM, CKOJIbKO pa3 MOMJIOWeHHA 
ocyulecTBuisioTcA B TOUKaX Hj, By,..., Bs, T. e€. ompeyeaeM BeJIMYHHbI 
Np(Mze,), i= 1, 2,..., 8. Popmyna (5) Maer pelllenHe CHCTeMbI (4). 


Tlocry nH10 
25 IX 1958 


I[MTHPOBAHHAA JIMTEPATYPA 


1p.G.Champernowne,J. London Math. Soc., 8, 254 (1933). 2-H. M. Kop o- 
6 0B, M38. AH CCCP marem. cep.,14, N23, 215 (1950). 3 P. Kypaut, K. ®@puapuxe, 
[. JlIesu, Yen. matem. nayk, B. 8, 125 (1941). 4B. De aaep, BBegenne B Teopuio Bepo- 
aTHocreli H ee mpnmoxenua, VWJI., 1952. 
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JJoxxayan AkKafeMum HaykK ou Oa A 
1958. Tom 123, Ne 3 


| 
| 
| 


i. M. KJIAMOB 


3ATYXAHHE COBCTBEHHbIX KOJIEBAHHH FHPOCKONA 
B KAPJAHOBOM HOJABECE C CYXHM TPEHHEM 


(ITpedcmasaeno akademuxom IO, H, Pabomaoeoim 28 VI 1958) 


i. B wactoauleH 3aMeTKe paCcCMaTpHBaeTCA JBHXKeCHHe YPaBHOBeLJeHHO"LO) 
rHpocKoNa B KapJaHOBOM MoBece Ha HEMOJ[BH2KHOM OCHOBAHHH; POTOp rHpocKona) 
H KOJIbIa CUHTAIOTCA HEBECOMbIMH, HO, pa3yMeeTCA, HMeIOULHMH Maccy. IIpeyno-: 
jlaraeTca, YTO B OCAX MOABeCa HMEIOTCA CHJIbI TDCHHA HW UX BeIMYHHA MpONOpuUHo- : 
HaslbHa JIMHaMHYeCKHM peaKUHAM, BCe MpOuHe BHeWIHHe BO3eHCTBHA OTCYT-: 
crByroT. Mciefqopanue, NpoBefsenHoe, Kak H B paore (1), C NOMOLIbIO «H30-- 


OparkKatollei» TOUKH, MOKa3asl0, YTO COOCTBeHHbIe KOJIeOaHHA THpocKoNa 3aTy- 
1 
Xalor. 


Ly pies, 


I, Yo 


z, 


Puc. 4 Puce. 2 


2. CBAXKeM C HeMOMBHXKHbIM OCHOBAHHeM, BHEIIHHM KOJIbILIOM H BHYTPeH- | 
HUM KOJIbILOM, COOTBETCTBEHHO, TPH CHCTeMbl! KOOpAuHaT E70, 44421, | 
X2y2Z2 C OOULHM HavaJiOM B IleHTpe KapylaHoBa NosBeca. Hanpapum ocu — u xX, M0} 
OCH BHELIHero KOJIbUa, OCH Yy HW Ys — MO OCH BHYTPeCHHELO KOJIblla, OCb Zo— NO 
ocH potopa rupockona. Ilomo*xeHHe rupocKomHMyecKoH cHcTeMbI Oyem onpe- 
WeATb yruiaMH &, B H 9, HallpaBleHHe oOTCYeTa KOTOPbIX NOKa3aHoO Ha puc. |. 

Ilyctb, masee, Ky,, Ky, Kz,—CYMMbl MOMeHTOB CHJI BO3,}e@HCTBAA OCHO- 
BaHHA Ha BHeEUIHee KOJIbILO OTHOCHTEJIbHO OCeH Xy, Yi, 21; Lx,, Ly,, Le,— CyMMbI 
MOMEHTOB CHJI, J{eHCTBYIONINX Ha BHYTPeHHee KOJIbILO CO CTOPOHbI BHeLIHero 
Kouba; M,,, My, Mz,— MOMeHTbI BO3CHCTBHA BHYTPeHHeErO KOVJIbILa Ha po- 
top (*). 

PaccMOTpHM CHJIbl B3aHMOJeHCTBHA B OJHOM H3 MOIMMMHHKOB BHeLIHero 
Kouba. Cneqya VW. WH. Metennupiny, Oyyem cuHTaTb, 4TO Ha BHEeLIHee KOJIbILO 
AelicTByeT cHyla peakitHH R,, OOpasyroulad ¢ OcbIO y, yrom %, HW NepneHyMKy- 
JIApHad K OCH Bpalllenua. Cuia Tpenua F, = f,R, HanpaBseda nepneHAUKyApHO 
K CHJIe peaKIHH HW MIpensATCTByeT BpauleHHIO BHelliHero Kouba (puc. 2). Bo 
BTOPOM NOM WHMHHKe BeJIMUMHbI CHJI peakUHH HM TpeHHA OyyyT Te 2%*e, 4YTO H B 
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MepBOM, a HallpaBJICHHe MpOTHBOMOJIOXKHBIM. M3 yka3aHHbIx lpeiouioxeHHi 
cleqyeT, u4TO 


Ky, = — 2fanRisigne’, Ky, = — Ril (sin 9; + fi cos 4; sign a’), 
Kez, = Rit (cos ay — fi sin a1 sign Gi), 

Ly = jis (cos do — fs sin Ve sign Bs Le =— 2fofoks sign 8’, 
| Lz, = — Ral (sin S2 + [2 cos d, sign 8’), 
| Mx, = — Ri(sind + feoss), M,,=Ri(cos—fsind), Mz, = — 2[rk, 
rye 4, fo, f—Ppauycb! nogumnunKos; J, J,, /— qumHbI ocel BHeLlIHero 
KOJIbILa, BHYTPeHHero KOJIbIla MW POTOPa, COOTBETCTBeHHO; %,— yroJl Me*KAy 
CMIOH Bo3yelcTBHA R, BHeLIHeroO KOJIbIla Ha BHYTPpeHHee HW OCbIO Z,;; %— yroul 
Me@xKY CHOW BosqehcTBuA R BHYTPEHEerO KOJIbILa Ha POTOP H OCbIO Xp. 


 CoctaBsAa ypaBHeHHA J[BHXKeCHHA J\JIsi BHELWHEPO KOJIbILa, BHYTPeHHerO KOVIbIA 
M poTopa, nosyuum cuctemy u3 9 AudpepenHabHbIX ypaBHeHHii 


Aya” = — 2f,r,R, sign «’ — Rol, (cos 32 — f. Sin 4 sign fp’), 
0 = — R\l, (sin 3, — fy, cos 9, sign «’) + 2f.rR. sign p’, 
0 = R,L, (cos 9, — f, sin 9, sign «’) + Rel. (sin 9, + f, cos 9 sign 8’), 


| As, (a’ cos B) + (Cz — Bs) «’p’ sin B = 
= Rg, (cos 9, —- fz Sin Sy sign B’) cos B + 
+ Rel, (sin 2 + f2cos S sign 8’) sinB + Ri (sind + fcos 9), (1) 
BB" + (A, — C,) «sin B cos B = — 2fereRe sign B’ — Ri (cos  — j sin 9), 
: C,& (a! sin B) + (By — As) @’p’ cos 8 = 
= Rol, (cos 92 — f2 sin 9, sign fp’) sin B — 
— R,l, (sin 93 + f.cos 9, sign B’) cos 8B + 2frR, 
A“ («’ cos 8) + HB’ — Aa’B’ sinB = — Ri (sind + fcos9), 
Ap” + Aa’? sin B cos B — Ha’ cos B = RI (cos 3 — fsin4), 
dH 


£[C(@’sinB + 9) = Gp = — 2frR. 


3. IIpeqnonoxKumM, 4TO TpeHwe B OCH poTOpa oTcyTcTByeT, T. e. f = 9. 
Cuutaa yrubt «, B HM yrsoBble cKopocTH «’, B" MaJIbIMH BeJIMuMHaMH HM TpeHe- 
Operad WX KBapaTaMH, MpousBe/|eHHAMH H WIeHOM &”B, NOyYHM 3 (1) cucte- 
My ypaBHeHHit 

Ix’ + Hy = —«,|J,y’ — Hx|sign x, 


(2) 
Jy’ — Hx = — a,|Jox + Hy|sign y. 
Syecb 
a! = Xx, B= y, A+ A,+ A: = Ji, A + Ay= Jo, A+ B,=Js, 
2fir Hh 0) 2fare 0 
hVit+f Veet 


ait 


4, PaccmoTpHM jBHKeHHe «ug06paxkalolleH» TOUKH Ha MJIOCKOCTH ~, Ye. 
Mo>KHO lOKa3aTb, YTO: i 
1) B I uerBeptu, rye x > 0, y>0, us III uerseptu, rye EOS i ee 
JIBYOKeHHe THpOcKOMa OMMCbIBaeTCA YPaBHeHUAMH 
4 a Q\Q2 


Jix’ + Hy = a (Jsy’ — Hx), aa ieee iy; ' (3): 


2) Bo II uerpeptu, rge x<0, y>O, UB IV uerpepmu, rage x >0, y<0,, 
OHO mpHobpetraeT cpopmy 


1 —,a,a2 ay 
, , apo oe a 
Ji Hy = — a Js — 2), = a (4): 
OQ6o03HauHB 
Ji + aaede ones = UA2J2_ = ee OBA ee Nh = anda ‘wh 
Mm ~ “Je (1 aide)? SS Pataca) "a= “Jy(1 4+ ajax)? "* Ja(4 — aida) 


gamuiuem (3) Hu (4) B BAe OfHOTO ypaBHeHHA 


d 
ya aan (i = 1, 2), | (5)) 
HHTerpupyaA KOTOPOe, MOyYHM | 
2y — nx : ; 
In (y? — nixy + mx?) = M— —acr rr (L==1 52); (6)) 
rye p? = m;— n2/4. 
Us C@OTHOUeHHA (6) HaxXO,HM 
n n 
Ye =Yo( =) exp {e |= are ie eee ae tg oe —(442)5]}; | (7)} 
poe my a) Soe ne pad ; 
ty = x,( 24)" exp {e [2 arc tg oe 5 arcitg oe (ae +) 5h (8) 


Pe Xo, Yo — BeJIMYMHLI OTPC3KOB, OTCeKAeMbIX Ha KOOPAMHATHbIX OCAX TOUKOH 
P(x, y) BO BpeMA Hatasia JBYXKeHHA, a Xe. Ye —loce k ee OOOpoToB BOKPYF | 


Hayasa KoopyuHat. M3 cdopmya (7) u (8) BAAHO, 4YTO COOCTBeHHbIe KOWeOaHHs | 
rupockona 3aTyXalOT C TeYeHHeM BPeMeHH, Tak Ba Ms > M,, a A, UM A, OObINHO 


3HauHTebHO MeHbuue 1, H nosTOMY arc ioe Sra Pe 0. 
Mockosckui rocyapcTBeHHbIM yHHBepCHTeT Tloctynu10 
um. M. B. JlomonocoBa 27 VI 1958 


UHTHPOBAHHAS JIATEPATYPA 


1E. JI. Huxkowaau, Tpygbt no mexannxe, M., 1955. ? A. 1O. HUmsanuucku i, 
IIpuka. Matem u Mex., 21, B. | (1957). 
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Aokaagn Akanemuu nayrx CCCP 
1958. Tom 123, N 3 


PHAPOMEXAHHKA 
C. B. BAJIJIAHJEP 


O NMPHMEHEHHH METOJA OCOBEHHOCTEM K PACYUETY TEYEHWH 
JKUAKOCTH B PAJWAJIBHO-OCEBbIX TYPBHHAX 


(ITpedcmaereno axademuxom B. H. Cmupuoseim 30 VI 1958) 


Mero ocoOeHHocTel Hallie] WIMpoKoe MpHMeHeHHe pH pellieHuu OOpaTHOH 
UW MpAMOH 3afau Aa oceBblx TypOnH (* °), OYeBHAHbI TaK2%Ke BO3MOXKHOCTH ero 
MIPHMeHeHHA K pacueTy TevyeHHH B payMabHbIX TypOuHax. OHaKO TOJbKO 
Hetapuo K. A. Kuceses (*), omupascb na padory (°), HCNomb30Ba TOT MeTOL 
TIPHMCHHTEbHO K OOpaTHO 3alave AIA padMambHo-oceBblx TypOuH. K. A. Ku- 
cejleBy He YalOCb MOCTPOHTb pelleHH C OCOOCHHOCTAMH B JOCTaTOUHO LWIMpo- 
‘KOM Kylacce culyuaes. 
 B wactosulei 3aMeTKe yKa3bIBaeTCA almapaT, HeOOXOJHMbIM JIA MpHMeHe- 
HMA MeTONa OCOOeHHOCTeH K pacueTy TeYeHHH B palMa/lbHO-oceBbIX TypOHHaX 
ooulero Bula. 
) 1. Bygem cuntatTb paOoty (°) u3BecTHoli. O6osHaunM uyepes A(é) tbyHKILuIO 
6()/0(0), BBeqeHHYIO B paGoTe (°), H OyeM MoMb30BaTbCA OOO3HAYeHHAMH 
‘KOOPAMHAaTaMH, BBeMeCHHBIMH B STO padote. B paGore (°) moKa3aHo, 4TO B Tex 
o6NacTAX, Te HET HCTOUHHKOB HU BUXpel, ClpaBeWIMBbl ypaBHeHHA 


nal, () R (€) de] + it (2) R (6) vs] = 0, 


SIR () 00] — SIR (6) v4] = 0, (1) 


H3 KOTOPbIX CilekyeT HaXOJHTb KOMIOHEHTbI CKOPOCTH Ug H Uy. ; 

Ecsm Hac wuTepecyeT TeyeHHe, BbISBAHHOe B MJIOCKOCTH pelleTKOH HCTOU- 
HHKOB BUXpell, paCMOsIOXKeHHBIX B TOUKAX E=&, B=, +R (R sal +1, 
+2,...;¢—=2nr/n; n—uucno MonacTeH) WM ecMH HCTOUHHKH BHXpeH MMerIOT 
o6umbHocTb Q uv uMpKyauuio I, to ypaBnenua (1) culeqyeT 3aMeHHTb ypaB- 
HeHHAMH 


2 th (e) RG) ve] + & 1h ® R () 09] = O83 (€ — 6) 8: (9 — %), 
(2) 
$e IR © v0] — oy [R © ve] = 18 — &) 8 (9 —%), 


rye 5(u) — qenpra-cpyHkuna JIupaka, 9; (u) — nNepwoguyeckad JenbTa-pyHKUMsA 
J|upaka c nepvojom ¢. i 
2. Pemenne ypaBHeHHit (2), COOTBeTCTBYIONLee PeLETKe HCTOUHHKOB BUXpel, 
OyeT CyMMOM pellleHHii, COOTBeETCTBYIOULMX Ppell€TKe HCTOUHMKOB UM pelleTKe 
BUxpel. ‘ 
B cayyae peierku ucTounHKos (I’= 0) cyllecTByeT NoTeHI{HaJl CKOpocTeH @ 
TaKOH, 4TO 


RG) = oF. RO = Fes (3) 


H J\WId Hero HMeeM ypaBHeHHe | 
Ne Ped a aD] _ ew | 
[A @ ZS] + gp [AO Ge] = CE —&) & (® —%). (4) 
B culyuae peulerku suxpeli (Q = 0) cyulectByeT byHkuna ToKa ‘¥ Taka, 


yTO 


h()RO%=—H-, AOROw=+ SZ, (5) 


WH (Jin Hee HMeeM YpaBHeHHe 
0.f-41,, oF 1 oF ¥ Ae ded ea ; 

= Td (§ — &,) 6; (# — 9). 6 

A ivcpria ise dan aut T'8 (5 — &) 8: (8 — 9) (6) 


Tpanwunbie ycJioBuat mpH & = + co HMeIOT BU] 


-, OD inde a@ ae 
h (c) “OE E=—oo a “Di, 4 09 E=—o 7 a 
(7; 
., 0D in Q OD el 
h(®) = ilo aa ie rama deo, 2 
oe jill ov _% 
hey OE t= a oes 
(8 
‘Cua h or 
BE) de Nceae palicdi, 08 wetin ae Ms 


Vis (4), (6), (7) u (8) Bugum, uTo 3aqauu 06 oTpickaHHn M u VY oran 
YalOTCA TOJIbKO 3aMeHOH A (é) Ha 


ne ¥ Qual. Ilosromy paccMoTpyM TOJIbK 
3ajauy 06 oTpickanun O. 


3. Pemenne paccMaTpHBaeMOH HaMH 3ayauH c MepHoyuuecKoH dynkuHel 
JIupaka 6; B MpaBolh yacTH ypaBHeHHa (4) MOxKHO NOJYUHTb, 3aMeHHB B paBol 
yactu (4) 8; na cbyHKumo 8!”, spasiomyioca aqpom unterpaa Jlupuxae, per 
IUMB 3afauy JIA ypaBHeHuaA (4) C H3MeHeHHOH mpaBOH uacTbIO HW yYCTpeMHB 
K OeCKOHEYHOCTH. 

Tak Kak 


x” (9-9) =2/5 4 D} cos (8 — 9), (9) 


To pemenne MD” gayaun c H3MeHeHHOM mpaBoil UaCTbIO MOMKeM HUCKaTb B BUG 
i 


oo” — As® 4 51 A, (cos #8 (9 — 99). (10) 


k=1 


Jina A, (&) HMeem ypaBHeHua 


dA Qkr\2 2 | 
#8 ge |—-(F) 2@ A=" 86-2). (1 
Ycnosusa (7), sanucannpre qua ©”, mpexye Bcero o3Hauator, uTO ao”) 4 
u 00” /A9 np = =-L oo He 3aBucatT oT 9. | 

STO jaeT ycsoBuA 
ve 


A:(Dlenso=0, AL =0 (k= 1,2,..)). (12) 


s=t00 
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IIpu BbInomHeHHH yenoBHii (12) ycnosus (7) qa ©” 6yqyT BEIMOMHeHBI, econ 


dA Q dA Q 
h(t) “42 = ee =f) ae 
(5) GENE e205, [Sd h(§) d& \~é=+e a i (13) 

Hz (11), (12) uw (13) Bugum, uro Kosdpunuentst A, (*) aBmioTca (pyHKWH- 
IMH THNa (byHKUMH [puna WH 4TO BCH TPYAHOCTb HX HaXOKJCHHA COCTOHT 
} HAXOMKICHHH JIMHCHHO He3aBHCHMbIX PeWICHHH OJHOPOAHbIX ypaBHenuki (11). 


Vickomas bynxuua © nonyyaerca uz ©”, Korga m G6ecKOHeuHO BEKO. 
‘Tia ® umeem 


© =“08) + 51 Ay) cos (8 — 4). (14) 


R= 


4, J\a mpakTuyecKoro HHTerpHpoBaHHA OHOPOHbIX ypaBHeHHti (11) momesHo 
30CIOJIbSOBATbCA HEKOTOPOM KayeCTBeEHHOH XapaKTepHCTHKOH MOTOKOB yYepe3s 
JeleTKH. MmeHHo, H3 TeopeTHYeCKHX PaCCMOTPeHHH H SKCMepHMeHTa H3BeCTHO, 
47TO MIpH TeYveHHH yYepes pellleTKyY Ha paccTosxHHH 1—1'/, waroB Bnepequ 
deLUeETKH H MO3aH PelleTKH MpaKTHYeCKH HMeeT MeCTO He3aBHCHMOCTb KOMIIO- 
JeHT CKOpOCTH OT NoMepeyHoH KOopyuHaTp! Y. Tak Kak WpakTH4¥ecKH HHTepecHo 
3HaHHe MOTOKA TOJIbKO IPH TeX SHAYeHHAX E,rjle ellLe HMEET MECTO 3ABHCHMOCTh MOTO- 
Ka OT KOOPAMHAaTHI , TO STO OOCTOATEJIBCTBO MO3BOJIAET YMIPOCTHTb HHTerpHpoBaHnHne 
ypaBHenuit (11) 3a cuer noyxoyauyero H3MeHeHHA PyHKuUH fA (&). 

IlycTb He3aBHCHMOCTb KOMMOHEHT CKOPOCTH OT KOOPAMHaTHI » Cc JocTaTOUHOH 
TOUHOCTbIO HMeeT MeCTO NpH E< au E>. ByeM MOsb30BaTbcA PeaJIbHbIMH 
3HaveHHsAMH (byHKuHi A(€) B wuHTepBauie (a, 6), a Be 3TOrO HHTepBaJla MepeBe- 
em dbyukuuto A(&) naBHo B MOCTOAHHy!O (OTMHUHYIO OT HyJIA) WH OyemM mpes- 
mloviaraTb, 4TO WMeHHO 9Ta W3MeHeHHadx byHKIMA Mo_cTaBieHa BMecToO hi (é) 
B ypaBHennsa hide) 
lpn k=O oguopoguoe ypaBHenue (11) uMeeT culeqyroulve sIMHeHHO He3aBH- 
CHMbIe pelleHHs: 


: 
AQ @ =| Fe, AP @ =1. (15) 


_ CuegopatembHo, dbyHKuua Ay (E) JerkO CTPpOHTCA C TOUHOCTbIO JO MOCTOAH- 
‘Horo CJlaraeMoro. 
pa k=0 nosnoxumM 


Ap (€) = VA) Ba (€). (16) 
orna 3 OJHOPOAHOrO ypaBHeHHA jd A, MOJLYYHM OAHOpOFHOe ypaBHeHHe 1d By 
) d’B 
er — (kn)? + A @)1 Be = 0, (17) 


rye H (€) otmvuHa OT HYJIA TOJbKO B KOHCYHOM HHTepBaJe (IpH H3MeHeHHOW 
h(é)) u qaetca cbopmyson 


#@=2[r@) + ali]: (8) 

Tloncuerb! moKa3piBatoT, uTO (dbyHkuuA Hf (€) OKasbiBaeTCH B MpaKTHNeCKU 

MHTepeCHbIX CJIyuaiX BeJIMUHHOH MOpsKa €/{MHMILbI. B TO 2Ke BPeMsA UHCO 

-jomacten n= 10—20. Tlostomy flake MpH MaJIbIx k mepBbli YJIeH B KBapaTHOu 

ckoOKe ypaBHenua (17) BeHK MO CpaBHeHHi0 CO BTOPbIM. STO JaeT BO3MO>%KHOCTH 

CIOJIbSOBaTb MPHOJIH2KeHHbIe METOAbI HHTerpHpOBaHAA yPaBHeHHhA (17) w BbINHCaTb 
ABHbIC BbIPaXKeCHHA JIA JIMHeMHO He3aBMCHMbIX PeLueHHH. 


B KauecTBe MpHOJIHKeHHbIX JIHH€HHO H€3aBHCHMbIX pellieHHH MO2KHO, HallpH- 
Mep, HCMO/Ib30BaTb (PyHKWHH 


4415 


B® (¢) = ee [1% (6, &q) wigs =), 


(kn) (kn)* (1 
fs n(z—t E; E,) nas (&. i) 
BO ee a eee 
rye 
4 
i (, Eo) ee H (€) dé, 


+\[4o\w (x) da] a3 — a 


Qa, (G, Eo) = 


Vimes peutenua (19), 6e3 Tpyqa BbIMHCbIBaeM (byHKUHH By (6): 


nQ 4 ae b 

Bila) oe WG) ke Br’ (&), § > bos all 

ahaa eigen ee te | 
ie ors h(E) <— Bi (ey, eens 


Vimea By, (€), HaxoqHM A, (E) H BbIMMCbIBaeM pelleHve ®. 
’ TipH BbIMNMCbIBaHHH pelleHHA yOOHO HMCMO/Ib30BaTb cpyHKUHH 


foo) 


Sm (28) = Yt 1 ha cos kB, om (te, )= yt 


pie k= “id 


1 e—ke sin kB, (22) 


yepe3 KOTOpble MpocTo BbIpaxKaroTtca O, OD /OE u OD / Od. PynKunn Spo u o 
OYeBHHbIM OOpa30M BbIparKalOoTCA yepe3s a/JIeMeHTapHble. PyHKUHH C OOJIbLIHM 
HOMepaMH MOJlydaloTcA W3 ()yHKUMH C MeHbUUIHMH HOMepaMH pH MOMOLL 
HHTerpHpoBaHHa. 

6. liMea TeyeHHA OT pellleTKH HCTOUHHKOB UH pellieTKH BHXpel, a Tak 
TeyeHHe, He 3aBuCcallee OT 9, HMeeM BeCb alNapaT, HEOOXOQMMbIM JIA HCNOJIb4 
30BaHHA MeTOa OcobeHHoOcTeH. 

Cyntaio CBOHM MIpHATHbIM JOJIFOM BbIPa3HTb OvlaroapHocTs akay. B. MW. Cmup4 
HOBy 3a MoslesHoe OOcyxeHHe padorpl. 


JlenuurpayckuH rocyapcTBeHHbIH yHHBepcuTeT Iloctynuno 
um. A. A. )KnanHospa 23 VI 1958 


UWMTHPOBAHHAA JIMTEPATYPA 


1 A.®. JIecoxu 4, Tp. Jlenmurpagck. nonutexu. unct., Ne 5 (1953). 2% 4.39.97 H4 
ove pin, Mix chopx., 2111955) spastic bili etheta nkas Proc. Conf. on High-Speed Aerona 
utics, Brooklyn, 1955. 4 on Av Kuceaes, Becru. JIT Yo Ne 1 (1953). * CG Bas am 
Aaufep, JAH, 84, 4 (1952). 
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Joknage Akagemun nayx CCCP 
1958, Tom 123, Ni 3 


TEOPHA YIIPYTOCTH 
H. ©. MOPO30B 


EXMHCTBEHHOCTb CHMMETPH4YHOLO PEWIEHHA 3AXAUN 
0, BOJIbBLUIMX NPOFMBAX CHMMETPMYHO 3ArPY)KEHHOM 
KPYIrJIOW NMJIACTMHbI 


(ITpedcmaenexo axademuxom B. H. Cmupxoseim 380 VI 1958) 


BY pa6otax (!~*) joKa3bIBaJIOCb CyHI€CTBOBaHHe pellieHHii B 3ayjayax O GOoVlb- 
JHX mpornOax nosorux OOooY"eK M TOHKHX IVJlaCTHH, OMHAKO BOMpOcbl eHH- 
‘TBEHHOCTH OCTaBaJIHCb He BbISCHCHHBIMH. B HacTOseH 3amMeTKe mpeviaraeres 
OKa3aTeJIbCTBO €HHCTPEHHNOCTH CHMMETPHUHOTO pelleHHA B 3aqaye O OOsIbIIAXx 
qporHOaxX CHMMeTPHNHO sarpy2xXeHHON KpyrvioH MJlacTHHBI. 

— Cuctema ypaBHeHnii Kapmana B culyuae Kpyrsoli CHMMeTpHYHO 3arpy2KeHHOli 
(aCTHHbI CBOJMTCHA K CHCTeMe OObIKHOBEHHBIX WMdpepeHWaJIbHbIX ypaBHeHHi (*): 


Nets 1 C 
) Ag —--u" = 0) Au hte - \ gp do = 0, (1) 
0 
are 
aed 
A ( = ir par BA ), (2) 


TpaHH4Hble yYCJIOBHA JI *KECTKO 3alUle€MJICHHOH = TJIaCTHHbI NpH OTCYTCTBHH 
Jenublx Hallps2xKeHHh Ha KOHTYpe IIPHHHMatoT BU]: 


poy == 03 (3a) 
0|-—1 = 0; (3b) 
u nes 
= ae CONSt airs ati const. (4) 


1 
a(t al 
PaccmMoTpuM (pyHKIHOHaJIbHOe mpocrpancTso L, Cc nopmoit | — (u? + v?) do u 
0 


apoctpanctso W,, o6pa30BaHHoe saMblKaHHeM flocTaTOuHO ruayqKUx PyHKuH, 
y JOBJIETBOPAIOMIHX ycvIoBusM (3) Hu (4), MO HOpMe 
1 
\ = (Au)? + (A0)*I do. 
2° 
MoxKHO yCTaHOBHTb CJleyIoliwe COOTHOIMeHHA: 


1 1 


4 t a tiard ae { dru \r=1 , \- dru du 
\ 7 Au-udr =\— fap OM marl eet oe: Shy 
0 0 
du \2 4 uy? |r=1 du |r=1 5) 
= \(F) dr o 2, \ a dr 2r r=0 dr r=0 ( 
0 


iS 
= 
~l 


3 JAH, rT. 128, No 3 


OxonuaTeJIbHO, HCNOJIbsyA rpaHHuHble ycuoBnsa (3) u (4), mMomyuaem 
1 


(4 Auudr = \(4) ar Ly ear (¢ 
0 


r dr fe 


YMHOXKUM Meppoe ypaBHeHHe cucTempl (1) Ha 2u/r, a Bropoe Ha u/ ; 
uuTerpupyem oT 0 yo 1 uw cKsIaqbIBaeM; Tora HMeeT MeCTO PaBeHCTBO | 
1 { { a nl 1 if 

a u er 

2\ > Av-o dr + a \ 7 Au-udr = —( 2 godpar. (i 

0 0 


0 0 


Orciofa, aHasoru4Ho (°), MouwyuaeM alpvOpHble OleHKH 
c 4 
\- (u? -- v?) dr < const. (é 
0 


CymjecTBoBaHHe pelieHHaA ypaBHeHud (1) Np rpaHHuHbIx ycoBHAx (3)—(4) 
BooOmle TOBOpA, MOydaeTcH KaK YaCTHbIM CJlyyaH B pa6ore (*), HO culeqy 
IPOBECTH JOKa3aTeJIbCTBO elle pa3, TaK KaK HeOOXOJMMO MOJYYHTb CYLLeCTB 
BaHWe HMCHHO CHMMeTpHuHOrO pewleHHa. Or cuctempr (1), (3), (4) mepexoquy 
K 9KBHBaJIeCHTHOH CHCTeMe HHTerpaJIbHbIX ypaBHeHHit. 


ot Bol ido aro $d 0 


° 


wt Bl o| ado ar el aed + « 


0 


‘ier cae 1 ; E 
+7 \e\ el anand do—r\o\ 2) andnde de ol 
0 0 0 Oo” 6 


0 


Jina cucrempl (9), HCMOJIb3ysi ampHopHble omenku (8) HM paBeHCTBO (6) 
metoyom Ilayqepa — Jlepes (6) merko moulyunTh TeopeMy cyulecTBOBaHHA JW 
Bcex h€[0, 1]. MoxHo noKasaTb, uTO 9TO pemleHne OyseT H petleHHem cucTeM 
(1) u3 mpoctpanctBa W,. 

[lepexoquM K JOKasaTeJIbCTBY €MHCTBeHHOCTH CHMMeTpHUHOrO pellieHns. 

Vimeer mecto Teopema I” WJbeOpanytra — [ peHBca: | 

Ilyctb ‘(V, 4) — onepatop, onpeyenennpii yaa VEE, wu X€[0, 1], a 3xa) 
yenna ‘’(V, 4) CE,; E, uw E,—npocrpancrsa Banaxa. Ilycts Y(Vo, do) =@ 
mpHyem B TOUKe Vo, hy oneparop ‘’ HenpeppiBed uM uMeeT 110 V B HEKOTOPO! 
OKpeCTHOCTH TOUKH Vo, Ao HEMPepbIBHYIO YAaCTHYIO MPOHSBOAHYIO 10 Ppeuie} 
KoTopad B TOUKe Vo, ho SABUAeTCH OrpaHMueHHbIM <AMHeHHEIM > nenato) 
poM, MeIoWMM OOpaTHBIt orpaHuyeHHplii onepatop. Torga ba ) ss 


TlokaxkeM BBINOJIHeHHe yCu1OBHi Tusbqe6panyta —peiisca B cyuae cucte- 
mbI (1). IIpeqpaputenbHo JoKaxKemM JlemMy: 
Jlemma. Jas ecakoeo pewenua cucmemot (nor 0: 


me (9) r | 


, ; uo =. d fv 2A ¢ u2 iN 2 

JleicTBuTeJIbHO: a) - hiss -— U+—6) FF (+) => \ 0 he dé do — = \ oe dt =| 

Fic" iQ r oF neo 0 | 

2 u2 DN 2 

== \e\ 3 dé dp — oo \edo\ 5 di <0 Ana Bcex r€[0, 1]. W3 a) u 6) ne4 

0 0 0 0 | 

MOCpeCTBeEHHO MOJlyyaeM, uTO v > 0. | 
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Sannuiem cuctemy (1) caeqyrouyuM O6pa3om: 
PV, d)=0: (10) 


°(V, 4)—vepaa yactb cucrempl (1); V==(u, v). Uponssoquaa no @peme 
3 ToUKe V)>= (Uo, Vo) paBHa 


Py Veh) AeS aa = Au + Augv + dogtt), 


a 
ir 


4 1 
4 ‘ 
ale \)V do = \(- 40-2 +o Au: ut) do $e do. 
0 0 2 


EcJIM 3a Ug, Up B3ATb pellieHHe cHucTemb! (1) (cymecrBOBaHHe ero noKa3aHO 
Bbillle), TO, HCMOIb3ya HepaBeHcCTBO v > 0, nomy4aem: 


ag 

7 
\=P'v.V)V de> IV it, 
0 


H, CJIeJOBAaTeJIbHO, 
(Pv. I<c. 


Octasbuble ycsoBua Teopemb! [uibteOpanata — Tpetisca npopepsiorcs He- 
MOCpeCTBeHHO. 

TakuM oOpa30M OKa3aHa eHHCTBeCHHOCTb CHMMeTPHUHOTO pellleHHA JIA 
KPYyrJlIoH CHMMeTPHYHO 3arpy2KeHHOH %KeCTKO 3allleMJICHHOH MIaCTHHbl. 

SamMeuauHne Il. v coorBercTByer payHasIbHOMYy YCHJIMIO, H oKa3aHHaa 
BbILIe JIGEMMa HMeeT TIpocToH Pu3H4eCKHH CMbICJI: MPH aHHbIX PpaHHYHbIX YCJO- 
BHAX pajlHaJIbHble YCHJIMA B MvlaCTHHe pacTArMBaloulne. 

SameuaHue 2. Mb paccMoTpeiM %KecTKO 3allleMJIeHHY!O [acTHHy 
MIpH OTCYTCTBHM Ha KOHTYype WenHbIx ycuuHi. Pa3sOepem Tenepb Apyrue THUbI 
PPaHHUHbIX YCJIOBHH. 

1) B cayuae mwapHupHoonepTow nMiacTHHbl H3MeHAeTCA JIMUWIb BHA BTOporo 
ypaBHeHua (9), H BCe BbIKa,KH MpOBOAATCA aHaJIOrH4dHo. 
2) B cayuae, Korga Ha KOHType 3ajaHo pacTaruBaiomjee ycuine T > 0 


(v |-—1 = T), cuctema (9) mpwHumaet BUY 


la e 1L e 
o+ FA oss Se atta lip Let 


EES Oe IEE 1 
f 4 
+—\e\ el anandidp—r\o = \ and dé dp =0. 
0 Oo 0 0 Oo 0 
Orcioya BuAHO, uTo v > T. Jlanbuelitiee JOKa3aTesIbCTBO MPOBOAHTCA aHa- 
JIOTHYHO 3JIOX%KCHHOMY BBIILUe. 


3) B cuy4ae, Korgqa BCe TPH CMelIleHHA Ha KOHType paBHbI HyJO, rpaHnyu- 
du : 
Hoe yculoBue (3b) nouyuaer BUA ~~ — ov par = OO (0 << SR < 1/,) (cM., HanpH- 
mep, (*)). [Ipu sTHx rpaHHYHbIx ycJIOBuAx mo-nmpexHemy v >0O 4 onepaTop 
A,v noulox*KuTeIbHO onpeyedeH. Tlocequee oKa3bIBaeM aHaJIOrM4HO OCHOBHOMY 
culyuaio, HCHOJb3ya B paBeHCTBe (5) yKa3aHHOe rpaHHuHoe yCJIOBHe. 
Tlocrynusto 
27 VI 1958 
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Jloxnagn AkajemMun Hayk cccP 
1958. Tom 123, Ne 3 


| 
ACT POHOMH § 
9. K. FEPJIMHE nu JI. K. JIEBCKHH 


nPOAYKTbI KOCMVMYECKOM PAAMALLMM B METEOPHTE 
CHXOT9-AJIMHb 


(I1pedcmaeaneno akademuxkom A. A. Hoaxanoeom 14 VI 1958) 


wuecKHx peak B *KeJle3HOM MeTeCOPHT# 


CuxoTs-AJIMHb ABJIAeTCA MPOLOJKCHHEM Hauel paOoTb! 10 H3Y¥eHHIO H380TOMO) 
UHeEPTHBIX fa30B B KaMe€HHBIX MeTeOPHTAaX (!). Kak B KaMeHHBIX, Tak H B 2Kewe 
HbIX M€TeOPHTAX MHepTHble Fasbl HMelOT OAMH H TOT 2Ke HCTOUHUK ae 
HUA, ABJIAACb MpOLykTaMu peakiHu rayOokoro pacujenenua (*‘). MH aKe 
UHTepMperalluA OMbITHbIX aHHBbIX B Cly4ae KAaMCHHbIX MeTCOPHTOB 3aTPyAHeHs 
BBHAY CJOxKHOCTH HX XMMHYeCKOrTO COCTaBa. AS Bees MeTeOPHTbI Pap 
Soulee MIpocToi XHMM4eCKHM COcTAaB, M MOSTOMY ABIAIOTCA OOTES ILCHHbIM OObeK} 


rom aia wsyueHna. Hac mHTepecoBasH CileMylOulHe BOMPOCcbl: 1) u3y4eHHe OTHO 
CHTebHOrO COMep%KaHHA H3OTO 


T0B JIeETKHX HHEPTHbIX tl 


VcceqopaHue MpoyKTOB KOCM 


(He, Ne, A) B HHAMBHAYasIbHbI 
oOpa3iax MeTeOpHTHOTO JOKIs 
2) wccjleqoBaHHe H3MeHeHE 
cojlep2»KaHHA KOCMOFeHHBIX IIpo 
YKTOB Mo TwiyOHHe B OTe 
HOM KPYIIHOM OOpa3ile. OcHos 
HbIM OObeEKTOM Obl BbIOPpaH 06 
pagel CHXOT9-aJIMHbCKOrO Me 
Teoputa Ne 2093. 

Jia BbIACHeHUA BOTIPOCa Of 
H3Me€HeHHH COepxKaHHA 30 
TONOB MHCPTHBIX Fa30B M0 Psy: 
OuHe H JIA OOHAPy2KeHHA BOs 
MOXKHOrO MaKCHMYMa, KOTOPbIi 
MOXKi0 ObWIO OKUAaTb H3 pac 

Puc. 1 YeTHBIX JlaHHbIx (°), 43 ie 

mMeteoputa Ne 2093 Obi B3x’ 

KepH B HOPM@JIbHOM HallpaBJieHHH K MOBePXHOCTH, MOKPbITOH OOJIbLIHMY 
permarmuntamu. J\iuHa KepHa 24 cm, Quametp 5,7 cm. Matepuam KepHa Onl 
apeBpallleH B CTPpyKKY, MPHYeM OTebHO COOMPasHCh MpOObl Ha PpaccTOAHHE 
0,6 cm agua or Apyrou. IIpu takoro pofa oOpa6orke B KaxKJOM H3 Cl0eB OBLIG 
MOJYIEHO HEKOTOPOe KOJIMYECTBO Mb, KOTOPand OOoralileHa TPOHWJIMTOM UH Wiper} 
Oep3uTOM Kak Ooee XPyNKUMH BKOUeHMAMH. B RambHelem Bce 9TH CbpakLHH 
OblIM CMelaHbI H uccesoBaHbI (mpoOa V). Jia u3BIeUeHHA WHEPTHbIX Ta3oOH# 
(IpoObl MWIaBHIHCb B Mpe{BapuTebHO OOe3raxKeHHOM FpacpHTOBOM THIIe TOKAaME 
BbICOKOH YacToTbl. JleraM BakyyMHOM amnapaTypbl Aa OUMCTKU HM Mpolelyp 
U3MePeHHA BbIJeJICHHbIX fa30B HaMH onMcaHa (’). | 

Pe3yJibTaTbl aHaJIH30B MpuBeeHbI B TaOm. | u Ha puce. |. Paccmotpenng 
N83YJIbTATOB MOKa3bIBaeT, YTO MOHOTOHHOFO H3MeHeHHA COepxKaHHA KOCMO4 
reHHEIX MPOAYKTOB lo rryOuHe He HaOsmOqaetca. Takoke He HMeeT MeCTa HaJIH+ 
He MIOCKOrO MaKCHMYMa, 0 KOTOPOM HeOJHOKpaTHO ynomMuHawocn (8, °). Cyute> 
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CTBOBaHHe 3TOTO MAKCHMYMa BOOOIIe COMHHTEJIbHO, CCIM YYeCTb, 4TO nepBHYHBI 
YaCTHILbI paciipesesenbl M0 cleKTpy 9HEPrMli, MMeIOMeMY CTelNeHHOM XapakTeph 
MakcuMyMbl JIA pasJIMUHbIX 9Heprul OyAyT MoyuaTbcA Ha pasHbIX r1yOuHaXh 
YTO JaCT MOJHOe pa3sMbITHe OOmleH KpHBOH. IIpeqBapuTebHbIM pacueT, OCHOBaH 
HbIt Ha JaHHbix paOoTbl Mupemana ('°) noKka3biBaeT OTCYTCTBHe MaKCHMYM 
Ha KPHBOH. 

Cojlep2KaHue KOCMOreHHbIX MpOAYKTOB, KaK M0Ka3aHo B TaOuJ. 1, H3MeHAeTCS 


| 


OueBuHO, OOpasiibl C HA3KHM COJepKaHHeM KOCMOFeHHbIX IIPpOYKTOB puna 
H@KaT PAYOMHHbIM CIOAM MeTeopuTa. CuntTad, YTO pauyc BbIMaBluero MeTeo} 
puta WoO mocmeqHero ApoOseHua MpHOmusuTeIbHO 100 CM, MO2XKHO BbIMHCIHTHE 
CpeAHIOIO JWIMHY Ha MOrouleHHe, KOTOpad OKasbiBaeTcA paBHolt 280 r/cm”} 
(lony4eHHad BeMUMHAa COOTBETCTBYeT CpedHel WIMHe MOrIOULeHHA 3Be3000pai 
3ytOuLeH KOMMOHeHTbI B MVIOTHBIX BellecTBax (4a yraepoga 166 r/cm?, jsf 
amiomuHna 200 r/cm?, qa cBuHtta 350 r/cm? (")). Weccneqopanue Oombuterch 
YHCa HHIMBULYa/IbHbIX OOpa3slOoB MeTeOpuTa YTOUHHT MOJYYeHHY!O Ben) 
HY, HO, MO0-BHMMOMY, B CTOPOHY YyMeHbIIeHHA. i} 

PaccmoTpuM Jlanuble TaOn. 1. B cayuae aproHa KOCMOreHHbIMH H30TOMAaMII 
apasaiotca A®8 y A®®; A*° nomalaeT B BaKYYMHYIO allMapaTypy U3 BOsAyxa HI 
ABNIACTCH HEH30e@2KHbIM 3arpa3HeHHeM. Cofepxanue K*° B xemesHbIX MeTeOpH- 
TaX CJIMMIKOM HHUTOKHO, TOO! OObACHHTb XOTA Obl HeOOJIbINy!IO YaCTb Ha4 
xogqumoro A*°. Cpemuee otrHourenuve A?*/A®® = 1,62. Bonburmit sBprxoq age 
Ha u300ape 38 nO OTHOWIeHHIO K BbIXOLY Aep Ha “300ape 36 BbIsBaH YMeHbIIe 
HHeM 4HMCIa HYKJIOHOB, KOTOpble HEOOXOAMMO YjlasIMTb H3 Apa *Kewesa, a rail 
*Ke Pa3sJIM4HbIM PaCCTOAHHeM Aep OT Ha JOMMHbI ycToMunMBocrTH. 

Jn HeoHa, Kak MB C/ly4ae KaMeHHbIX MeTeopuTos (*), XapakTepHO MIpuMepy 
HO OMMHakoBoe COMepxKaHHe BCeX TpeX CTaOHJIbHbIX M30TOMOB. CpekHee OTHO4 
menue A®*/Ne?! qa HeCKOMbKUX MpoO paBHo 6,8. OTy BeMYHHY MOXKHO cpaB 
HUTb C OTHOUICHHEM UHCIa 3Be3N, TalouluX B KavecTBe OCTaTOYHOFO Apa coor 
petcTBeHHo A®® wy Ne”. Uro6pnt nomyuutb u3 agpa Fe®® sanpa A%® nu Ne*# 
HeOOXOAMMO COOTBeTCTBEHHO yaiuTb 18 wu 35 HyKsOHOB. Ha ocHoBaHuu pabo 
tpt Jlanuyca ('*) MOXKHO CUHTATb, YTO 3Be3IbI, CBA3AHHbIe C OOpasoBannem A*4 
u Ne”, OyayT cooTBercTBeHHO cofepxKaTb 6—7 u 13—14 uepHpix myuelt. Orne 
WeHHe 4HCJIa 3Be3q c 6—7 syyamu K 4ucTy 3Be3q c 13—14 smyuamu Ha Goub 
Mux BbIcoTax paBHo 6,5 (?°, 14). OrnocuTembHbI BLIXO u30TONOB A u Ne no2- 
BOIAeT OLWeCHHTh JHeEPrHioO MepBuuHEIX uactuy (1°, 1°), Koropaa oKa3biBaeTcs 
papHow 1000 Mss. HaliqenHoe 3HayeHHe HeCKOJbKO MeHbIMe MpHHHMaeMmolil 
cpeaHeH 9HeEPprMH KOCMHYeCKHX UaCTHIL. 

Vsoronsi renua He* u He? apasiorca B OCHOBHOM YacTHIlaMH uCHapeHHaA. 
H JIMIb HeOOIbUIad HX YaCTb MPOUCXOAUT 3a cueT cbparMentaunu. M3menenus 
oTHomeHua He®/He*, BooOule ropopa, BbIXOAAT 3a Mpesenbl oWMOKU oMbiTa! 
Buqumo, cilelyeT OObACHHTbh 9TH H3MeHEHHA He COBCEM PaBHOMepHbIM pacnpe- 
A@CHHeEM PalHOIJICEMeHTOB B METEOPHTe, KOTOPble WaloT OOM HIM MeHbUInE 
cbou paquorennoro He*. Xapakrepua BemwunHa oTHoWeHUA He*/He! ana o6pa3+ 
tia Ne 7159. [Ipu o6uyem Manom cofxep2KaHun remus (UTO onpedenser npHHalexk- 
HOCTb OOpasiia Ne 7159 K rayOHHHbIM COAM MeTeopHTa) 3fecb, BAUMO, | 
HaeT CKa3bIBaTbCA palMOreHHblli (OH, KOTOPbIH NIA OCTAIbHbIX OOpa3lloB He 
uMeeT CyiecTBeHHOro 3HayeHHA. [I]puHumaa oTHomenue (He® -+- H*)/Het = 0,3,, 
re Het — kocmorennas uactb He’, nosyuum Benuuuny 0,2 - 107 cm3/r qa 
cpeqHero cofep2kaHHA paMoreHHoro reiuA B MeTeopute. J[pyrum BO3MO2XKHEIM} 
OObACHCHHEM OTHOCHTEIbHOrO YMeHbINeHHA CosepxKanua He® B 3Tom oOpas3ile: 
MOXKET ABHTbCA TO, UTO CPeEMHAA SHEPFHA MalalouluxX vacTHIl MeHbIIe, H COOTBET-} 
CTBCHHO OOVJIbIMe OTHOCHTeCIbHBIM BbIXO a&-4acTHIL. 

Kak HeTpyQHO 3aMeTuTb u3 puc. | u Tab. 1, HeKoToppie mpobb oOpasital 
Ne 2093 gator NOBbIeHHOe CofepxKaHve KOCMOreHHBIX MpokyKToB. Bpwio 3a- 
MeY4eHO, YTO 9TH MpOObl CoBMaaloT c TeMH yYaCTKaMH MeTeOpHTa, Fle HMerOT’ 
HaMOOJIbIIee PasBUTHe BKJIOUeHHA TpoumUTa FeS vw upeti6epsuta (Fe, Ni,Co)sP.| 
422, 


| [na ycranoBjieHua 3aBucuMocTH MexX/y COsepxaHHeM JIerKHX 9JICMeHTOB H 
Mep2KaHHeM KOCMOFeHHBIX MpORYKTOB Obi] MpOH3BeeH XHMMYECKHM aHaH3 
KoTOpbIX mpod *, PesymbraTbi mpHBeeHbI B Tab. 2. YBenuueHve cosepxKanHuA 
OTONOB HeOHa, HallpHMep B mpode V, HeyuBUuTembHO. IlonepeyHoe ceyeHHe 
‘pasoBaHuA HeoHa AIA merkux agep (S, P) Oombule, uem nonepeuHoe ceyeHHe 
\pasOBaHHA TeX *e H30TOMOB H3 AXep »*ese3a. Bomee cioKHbIM mpelcTaB- 
leTCA OObACHEHHE YBEHUeCHHA COMepxXKAaHHA KOCMOFeHHbIX H3OTONOB aproHa Ha 
X %Ke yuacTKax, MOCKONbKy HU (poc- 
p, HH cepa CaMu M10 ce6e He MOr)YT ObITb 
PTOUHHKaMH OOpa3OBaHHA M30TONOB jan 
»roua. Bugumo, cmexyeTpaccmatpuBaTh — "P06." | Pe % |S % 
2akWHnH Aep %Kee3a C BIOPHYHbIMH ~ 
ACTHILAMU, BbIXOJL KOTOPHIX MIA JerKUX 


ealO mune 


Pe | Nis | Cons 


jqep  yBelMuNMBaeTcs. OrnoweHHe 13/14 | 0,26 |0,29 193,74) 5,91) — 
-e?/A®* B mpo6e V He H3MeHH0Cb 10 ae cee moat aie Fae 0.48 
THOIeHHIO K APyruM mpoOam, 4TO yKa- V 7,45 2.35 79,48 11.12 0,33 


1BaeT Ha OOULHOCTb MpoHcxox*KeHuA 
OCMOreHHBIX H30TOMOB resiuA MU aproHa * Hymepauusa mpo6 coorsercryer ny- 
mpode ive Mepauuu B Taos. 1 
Ilpambix yKa3aHul Ha Npesnomarae- 
oe yBeIM4eHHe B Culyuae MerKHX AJep BbIXOa BTOPHYHbIX 4YaCTHU, cmoco6- 
bIX MIPOH3BOMHTb AepHble pacileleHHa, He WMeeTcH. CKkopee, HalpoTuB, 
(HOXKCCTBCHHOCTb JIMBHEBbIX UaCTHIL yBeIMUMBaeTCA C TepexoOM K ApaM 
Oulblilero aToMHoro Beca. IIpu cpaBHeHuu WaHHbIX TaO. 1 u 2 He BUAHO MIps- 
(OH KOJIM4eCTBEHHOH CBA3H M@XKLy cosepyKaHHeM JlerKHX Aep HW CoepKaHneM 
(OCMOreHHbIX HW30TONOB. Jia mnomHOrOo OObACHeHHA yKa3aHHOrO ABJIeHHA 
eOOXOAHMbI a/IbHeHWIMe UCC/IeqOBaHHA. 

B 3aksroueHHe cileqyeT yKa3aTb, UTO IIPMBeAeHHble OMbITHbIe aHHble CTaABAT 
OM coMHeHHe BbIBOAbI pador (*, 1”) o rmyOuHHbIX 9ppekTax, OOHapyXKeHHbIX 
JI H@KOTOPbIX MeTeOPHTOB. 


Jla6opatopuax reoworHH oKemOpus Ilocrymn.10 
Akaylemun HayK CCCP 10 VI 1958 


WHMTHPOBAHHAS JIMTEPATYPA 


19. K. Tepanur, Baa. Komuce. no ompesesenuio aOcouoTHOrO BO3pacTa reosOrH- 
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750 (1956); Teoxumna, B. 7, 59 (1957). 2 K. B. Tpogdumos, K.T. Puk, JIAH, 102, 
911 (1955). 3A. T. Bunorpagos u op., leoxumna, B. 6, 443 (1957). * P. Reas- 
meck, K.JeMay ne, Nature, 176, 733 (1955). 5 Ev Ll. Fireman, D. Schwar- 
zer, Geochim. et Cosmochim. Acta, 11, Ne 4, 252 (1957). ® W. Centner, J. Zah- 
ringer, Geochim. et Cosmochim. Acta, 11, 60 (1957). 7 J. Geiss, Chimia, 11, Ne 1D. 
349 (1957). ®C. R. Martin, Geochim. et Cosmochim. Acta, 3, 288 (1953). 9 R. So are= 
line, J. Hooper, Nature, 179, 85 (1957). LOR ame [oe iain tile duties Zahrin- 
ger, Phys. Rev., 107, 1695 (1957). ™ B. Poccu, Uacruubl BbIcoKHxX 9HeprHk, 1956. 
2K. Lanius, Nucl. Phys., 3, 391 (1957). 18 N. Page, Proc. Phys. Soc., 63, 250 
(1950). 1%4J.R. Brown et al., Phyl. Mag., 40, 1073 (1949). ™ A. H. Mypuu, 
WY. A. lFOraaugos, Teoxumnua, B. | (1957). 1 C Rudstam, Spallation of Medium 
Weight Elements, Upsala, 1956. 17 F. Paneth et al., Nature, 172, 200 (1953). 


* Mp ray6oko mpu3vHaTembubl B. C. BeikoBol 3a MpoBeseHHe XHMMYCCKUX AHaJH3OB. 
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Jloxnanp Akaylemuu HayKk CCCP 
1958. Tom 123, Ne 3 } | 


iH | 

ACT POHOMH'E 

; i 

Uyen-Koppecnongent AH CCCP H. E. CTAPHK, M. M. WAL u 9. B. COBOTOBNY | 


O BOSPACTE METEOPUHTOB 


Jlauubie m0 cofepxKaHulo ypaHa, CBHHUa M W30TOIIHOMY COcTaBYy CBHHL} 
B M€TCOPHTaX NO3BOAIOT MOMOHTH K PeWIeHHIO PAJla KOCMOPOHHYeCKHX pode 
MB TOM UNCIe K OpeseeHuIO BO3pAacTa MeTeOPHEIX Tel H Semin. Onpeneenk 
BO3PaCTa Me€TCOPHTOB JO Cero BpeMeHH MPOH3BOLHOCb PylaBHbIM OOPa3s0M Tey) 
BbIM (1) H AproHOBbIM MeTojamH (”,*). [larepcoHom (*), Ha OCHOBaHHH JaHHbIX M0 pae 
mpocrpaHenHoctn Pb??? yu Pb?°* B Mereoputax, Obluia NOWyyeHa WIA UX BOspaci 
BeluunHa 4,0 MIP meT, KOTOPad B HacTOAee BPeMA CUMTaeTCA HaHOogs 
JOCTOBepHoH. 

SHauHTeIbHBIM WHTepec MpefcTaBAeT ompeesteHHe BO3pacTa MeTeOpuT 
MO J\PYrHM CBHHILOBO-YpaHOBbIM H3O0TOMHbIM COOTHOLIeCHHAM. | 

Ilepppie Haun (°) paOorbl no ompeqeeHuIo ypaHa MoKa3aJIu, YTO KOHILeHTpz 
IHA efO B KAMCHHBIX MeTEOPHTAaX HU B OJIMBHHE MaJlacHTa COocTaBJIAeT MpHMep 
2-107? r/r, a ja xKenesHbIX MeTeopuTos | - 107° r/r. CorjmacHo aHHbl 
Xamaryuu, TypKkepuya, Puna (°), a Takxxe Beuxe u corp. (*, %) pacmpocrp: 
HEHHOCTb ypaHa B KAMeHHbIX MeTeopHTax KovleOmetca or 1,3 - 10°? (na 
axoHiputa Hyoso Jlapegjo) yo 1 - 10°* r/r (qua xonapuTos) u AIA 2KeesHbi 
MeTeopuTos (*) ot 2- 10°? no n- 107? r/r. B cBa3u c pacxoxkeHHeM Ton) 
YeHHbIX HaMH HW JPYPHMH aBTOpaMH JaHHbIX MbI MPOBeIH PAL CMeWMabHbIX Hi 
ET i m0 opeeeHHiO ypaHa B MeTeopuTax. Meroquka paOoTbl onucaH 
paHee (°) 


Ta6Oauua 1 


ConepxauuHe, 107? rir ComepxauHue, 107? rr 
O6pasen 3 O6pasen, 2 
cacomeniih CBHHELL aracdeaeac CBHHE Ul | 
K aMeHHble MeTeO- Ilannacur 
PHT BI TJanaacoso xese30 | 1,8-+0,1* 
Crapoe Ilecbsnoe 1,7+0,1* (OJIMBHH) 2,0+0,1** 
(axOHJpHT) Re eocdee 3,6+0,4 Wenesupe Me- | 
Hopton Kaystu 1,4+0,1 2 CN | 
(axOHJpHt) 1,0-40,1 9, 70,5 Cuxots-A JMB <0,01 200-20 | 
Ejenopka (xongput) | 1,1--0,1* % GOs Unnre <0,01 70-+10 | 
2,4-+0,4% | > =? UWpet6epsur u3 Cu- 0,41 | 
Caparos (xonaput) | 0,9+0,1* | , 040.5 xoT3-AJMHA 0,07 
2,0-+0;,444) > Tpoumut u3 Cuxors- 0,2 
Kynauiak (xougpur) | 1,0-40,2* 5,340.8 Anmasi 0,1 
2,1-40,2**| 8PM) Cuaukat 13 Konuano 200 | 


* Tlanypie 1956 r, 


Kak cneqyer u3 Ta6n. 1, 


** Tlanupre 1958 r.4 


PE3YJIbTAaTbI OMbITOB JWI KAMeCHHbIX MeTeopuToB 


H MalacnTa NOATBEp RAAT MPeMIONOKeHHbIA aBTopamMu B 1956 r. (5) nopanoK 


BeJIHUHHBI. 
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Ilia onpeyeienud Bo3spacta MeTeOpuTOB CBHHILOBbIM MeTOJOM HeCOMHEHHbIIi 
iHTepec NpeNcTaBJIAIO M3yY4eHHe PacMpocTpaHeHHOCTH ypaHa B XKeJe3HbIX 
MeTeopHTax. Boviblive TPYHOCTH, CBASAHHBIe C OMpeeICHHeM CTOJIb MaJIbIX 
<OJIMYECTB YpPaHa, H HEOAHOPOMHOCTh COCTaBa 2KeJIeE3HbIX METCOPHTOB MPHBOAAT 
< OobUIOMy pasOpocy pe3yJIbTaTOB, NOJYYeHHbIX pa3JIMYHbIMM aBTopamu. Kak 
10Ka3aJIM HalIH HCCJIeOBaHHA, CosepxaHHe ypaHa B HavOoulee pacnpoctpaHen- 
ibIX TPOWJIMTHBIX, WIpeiOep3HTHbIX HW CHJIMKATHbIX BKJIIOUCHHAX B 2KeJe3HbIe 
M€TEOPHTbI MpeBblllaeT erO KOHIWEHTPallHiO B OCHOBHOM 2%Ke/1e30-HHKeeBOl Macce 
MeTeoputa, 4TO BOHe Coriacyetca c JaHHbimMu Jeu, Imuunorto u_ Toyrep- 
MaHca ('°) quid TpousmuTa. 

_ CojlepxkaHve ypaHa B OCHOBHOH >Ke/le30-HHKeseBOH Macce MeTeOpHTOB 
suxoTs-AwuHb vu Uunre cocrapiser BelmuuHy Nopayka <n - 10° r/r *. 

CioxwkHaA MeTownyecKadt mpo6sieMa BbIeeHHA CBHHILa H3 KaMeCHHbIX MeTEO- 
MTOB B KOJIHYECTBAX, JOCTATOUHBIX WIA HaexKHOFO MaCC-H30TOMHOrO aHaJH3a, 
Sblla paspellieHa C MOMOLIbIO pa3pa- 

JoranHoro Hamu (*1) nupoxumuyec- 45-10 em 
<oro MeTOa BbIJeJIeHHA HW onmpeye- Ayuto /lapedo —= 
MeHUA CBMHIa MpakTH4eCKH M3 JII0- 30 
SbIX MPHPOAHbIX OOpaso0BaHHH. 
_ Kak sBuuo us Tad. 1, cogeprKa- t 
ive CBHHIla BO BC€X KaMeHHBIX MeTe- 8 
)PHTaX MPHMepHO OHHAKOBO, B xKe- 
nesHbIx — Ha |—2 nopsyKa Oombule, 8a 
jeM B KaMenublx. Haun Jannpie ~ 
eee corviacylorcd ¢ aHHbIMH De ee a 
Iatepcoua (*). pyets/pp24_ 
_. Ha rpacuxe Pb?°?/Pb?°* ornocn- 
renbHo Pb05/Pbh?°4_ Bce_—_Mereo- Puc. 1 
OMTHbI€ CBHHUbI (3a UCKIOUeHHeM 
Hopton KaynuTu) ykJiafbiBaloTcA Ha OJHY MIpAMY!O  JIMHHIO (H30XpoHy), 
HaKJIOH KOTOpOH cooTBeTcrByet Bo3pacTy B 4,45+0,05 mupy ser (puc. 1). 
omoxKenve cBHHia Hopron KaynTu Ha rpauke HeCKOJbKO oOocobs1eHHOe: 
OH HeJocTaTOUHO XOpollo ykJlabiBaeTCH Ha TIpsAMylO JIMHMIO. OjHaKko ero 
M30TONHbIM cocTaB BCe %e O6MxKe K HCCeLYeMbIM HaMH XOHAPHTaM, YeM K 
fomyyennomy IlarepcoHoM aHOMaJIbHOMY M3OTOMHOMY COcTaBy AVIA aXOHAPUTA 
Hyozso Jlapejo. 

Heo6xojluMo OTMeTHTh, YTO, COrIaCHO HalIHM JaHHbIM, PaCclipOCTpaHeHHOCTh 
ypaHa u cBuHUa (Ta6. 1) B axonyqpuTe Hopton Kayxtu coorsetcrpyeT cosep- 
‘KAHUIO 3JICEMeHTOB BO BCeX OCTAJIbHbIX HCCJIeOBaHHbIX HAMM K@MCHHbIX METEO- 
putax. C [pyroli cTopoHbl, 9TH MaHHble COOTBETCTBYIOT PaclIpocTpaHeHHOCTH 
ypawa B axongpute Hyoso Jlapeno. Ilostomy HaM mpescTaBAeTCA, YTO MaHHbIC 
10 paciipocrpaHeHHocTu ypaHa B axonzpute Hyoso Jlapexo aBasioTca Xapak- 
PepHbIMH JWI BCEX KAMCHHBIX MeTeOpHTOB, a Nosy4enHble TypkeBuyeM H COTD. (°) 
JaHHble JIA JpyrHX KaMeCHHbIX MeTCOPHTOB ABJIAIOTCA 3aHW2KCHHBIMH. 

Bonpoc 06 aHoMaJIbHOM H30TOMHOM cocTaBe CBHHILa Hyoso Jlapeno tpedyer 
JONOJIHHTEIbHBIX HCCIeLOBaHHH. 

B ta61. 2 moMelleHbI 3HAYeCHHA BO3PacTa KAMCHHbIX MCTCOPHTOB, BbINHCJICH- 
iple 110 OTHOWIeHHAM Pb2°8/U288, Pb20?/U2® Pb un Pb?°7/Pb*°®. 

TlonpasBka Ha H30TOMHbIM CocTaB NepBO3LaHHOrO CBHHILa BHOCHJaCb Ha OCHO* 
3aHHH JaHHbIX MO M30TOMHOMY CoOcTaBy CBHHIWa %Kesle3HbIX METCOPHTOB, Te 
JTHOWIEHHE CBHHIa K YpaHy 4pesBbI¥aHHO BeMKO H yoOaBKOH paHoreHHoro 
‘BUHILA MOXKHO mpeHedpedb. bag 

B KauecrBe MJWIIOCTpaluH MBI MpHBOAHM 3HaveHHA BOSpacTa MCTeCOPHTOB 
tyoso Jlapeno, Popecr Cutu u MofoK, BbIYHCeHHbIe HAMA M0 jaHHbiM [larep- 


44 10 5am 


© Hopimiun Kaynu 


* Tlomyyennble HaMH panee BbICOKMe 3HaveHHA MO pacmpocTpaHncHHnoctH ypana B xKew7e3 - 
IbIX METCOPHTAX, MO-BHAHMOMY, OOBACHAIOTCA Kak 3arpASHCHHAMH, coflepxkalluMuca B Mpes- 
TaBJIGHHOM HaM MaTepHale, TAK H, BOSMOKHO, HaMYHeM TPOHHTHEIX, WipelOep3HTHbIX H CH- 


MKATHBIX BKJIOUCHHH B aHasIM3HpyeMOM oOpasile. 
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cona (*) u Typkespuya, Xamaryum u Puga (°). Bospacr xonqputos PopecT 
Curu w Mogok, Bprmucienublit mo orHomenuamM Pb?°%/U 738 yw Pb?°7/U 78° ano-. 
MaJIbHO BeIHK (>20 MJIH ser), YTO, MO-BHAMMOMY, MOXKHO OObACHHTD JIMLUIb TeM,, 
YTO JIA COMepxKaHuA YpaHa B 9THX XOHAPUTaX Oblla MPMHATA C/IMIUKOM HH3Kaal 


Ta6Omuna 2 | 


Ms0Tonublii cocTaB BospacT B MJpA seT 


reat 208) ify 208 1 20.71 ty 2048 | i808) 206 Pb™e/ Ua Pb") U28 Pb27/ ppm | 
Hyogo Jlapexo 50,28 34,86 67,97 Omar One 4,4 
@opecr Cutu NG) ad 15,95 39,05 S110F ORs 4,3 
Moygok 19,48 140 38,21 2s HO? 4,3 
CapaToB AG) ye 16,70 40,25 By Bl 4 5) 
Kyuatak 19,64 16,24 40,04 3,8 4,3 4,4 
EvenopKa yh ye 16,94 39,86 onl Bi re 4,9 
Hopton Kayurn ** Ds US V5) os on 10 aes) ob 3,9 
YKesesHble MeTeopuTpi *** Oo) 10,4 29,5 — — 


* Bospact, Bb{MHCJIcHHbIM HaMH Ha OCHOBaHHH JaHHbIx Tlatepcona, Xamarywu, Typkesuu 

u Puna. | 

** VsoTonHbit coctaB cBHHila Hopton KayxTu HesIb34 C4YWTaTb OKONYATeJIbHO yCTaHOBJICH4 

HbIM B CBASH C HCOOJIbIIMM KOJIMYeCCTBOM MpefOcTaBJIeHHOrO HamM MaTepHavia. 
*** Tlo WaHHbIM (°), 


pemwunna 1-10-* r/r. Jina axougputa Hyoso Jlapeyo taxxe momyuen Gomed 
BbICOKHM BO3PaCT, YeM 39TO MOXKHO OblWIO Ob! OKUaTb. IloqobubIe pacxoxJeHUs 
Bospactop Xamawlyru, TypKesuy u Pu oObacusator TeM, 4TO ypaH H CBHHE 
ONpeleMAMUCh W3 Pa3s/JIMYHbIX YacTeH OLHOrO HM Toro *%Ke MeTeopHTa. 

B Hallux ONbITaxX MpOMSBOAMOCh OMpelemeHve COLepxKanHA 2THX JTeMeHA 
TOB MH MaCC-H30TONHbIM aHaslv3 CBMHILa H3 OMHHX M TeX xe OOpasios. Ecau npw 
HATb BO3PaCT MeTeOPHTOB, MOJIYYeHHbIM Ha OCHOBAHHM MOCTPOeHHA H30XPOHbi 
TO HEKOTOPOe 3aHMXKeHHe BO3PAaCTa, BbIUMCMeHHOFO MO OTHOUWIeHHAM Pb29?/U2* 
wu ocodenHo Pb?°*/U**, jexur B mpeqenax norpemHoctu onmpetenenua U 
Pb (+30%), a TaK2Ke Moxer OObACHATECA MoTepel cBMHa wu IIPHBHOCOM 
ypaHa BO BPeMA %XH3HH MeTeEOpHTOB. 

Takum 00pa3om, B pesybTaTe MpoxetanHHOM paOorbl MOXKHO 3aKJIOUNT, UT 
M30TOMHBI COCTaB CBHHIa H3YYeHHbIX MeTEOPHTOB He OOHAPy2KMBaeT KaKUXx 
JIMOO 3HAYHTeIbHBIX AHOMAIMM; CokepxKaHue ypaHa HM CBHHUa B HUX TaKx 
MpHMepHO MocToAHHO. BorancneHublli 10 HallHM SKCIepHMeHTasbHbIM aHHbii 
BO3pacT KaMCHHBIX MeTCOPHTOB HaXOAUTCA B COrIaCHH C COBpeMeHHbIMM Mpel 
CTaBJIeHHAMH OO HX BO3PaCTe, YTO MOATBEPKaeT MpPaBMJIbHOCTh MOMYUeHHBE 
HaMM [aHHbIX O paciIpocTpaHeHHOCTH ypanHa. 

B saksi0ueHHve aBTOpbl HOIb3YIOTCH CyYaeM MPHHeCTH CBOIO OlarodapHoct! 
Komutery 0 MereoputaM 3a mpesocraBulenue O6pazlos, a Takxe B. B. IInorpo 
cxomy u C. MH. Pyjenko 3a cojeficrsue B mpoBeyeHuu padoTH! B sJadopaTopK 
apxeomlormueckou TexHouloruu JlenunrpagcKoro orgzenenua Uncruryta HCTOpH 
MaTepHaJIbHOH KyabTyppt AH CCCP. 

PayueBbl MHCTHTYT Tloctynusto 

Axaylemuu HayK CCCP 26 VII 1958 
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ciotto, Geochim. et Cosmochim. Acta, 10, 3, 166 (1956). 4H. E. Cra Palekeeo} 


Co6Oorosuy4,!. Tl. Jlopuwe, Tp. VII ceccun komuccun no OmpeeeHHi0 aOcoMOTHO! 
Bospacta reomormyeckux dopmatuu, M., 1958. 
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Jloknagn Akanemun Hayk CCCP 
1958. Tom 123, Ni 3 


MATEMATHYECKAA ®H3HKA 


O. A. JA bIOKKEHCKAA 


PEWEHWE «B WEJIOM>» KPAEBOH 3AJA4UM JIA YPABHEHMK 
HABbE — CTOKCA B CJIYUAE JABYX MPOCTPAHCTBEHHbIX 
NEPEMEHHbIX 


(ITpedcmaseaeno axademuxom B. H. Cmupnossim 29 IX 1958) 


Mbi paccmMaTpHBaem B OOlacTH Q usMeHeHHA x = (x1, X2) cucTemy ypaBHe- 
imi Happe — Croxca 


2 
vi— vAv -- S) On Vien = —gradp+f(x, 2), 
! k=1 
: divv =0 (1) 
| 
(ia (pyHKUMH v = (v; (x, ¢), vo (x, ¢t)) uw p(x, ¢t) npa rpaHMUHEIx uv HagyamDHDIx 
7CNOBUAX 


. Vis On Vi-5=— ae) (dina — 0), (2) 


) B paOore (*) qoKa3aHa OjHosHayHanA paspeliMmoctTs samaun (1) — (2) (B cay- 
dae 2 u 3 MpOCTpaHCTBeHHbIX TepeMeHHBIX) BO BCe€ MOMeHTbI BpemMeHu (AJA 
>0), ecm f uMeer noTentvaJ HW UMcIO PettnoubAca B HadaJIbHbIli MOMeHT BpeMeHH 
“asl, U AAA AOCTATOUHO Masloro MpoMexyTKa Bpemenu [0, T], ecm 9TH yco- 
3H “He BbINOJIHeHbI. Kpome toro, Jleps (?) (4 no3qHee HaMH ApyruM MeTojOM) 
JOKa3aHa OJHO3Ha4HaA pa3PeLUMMOCTb «B WesomM» (T. e. Aaa Bcex t >0 6e3 
<aKUX-JIHOO ycJIOBHH MaJIOCTH Ha YHCJIO PehHowbyca) 3aqaun Kom aia cu- 
sTeMbI (1) BCJIyyae ABYX MpOCTpaHCTBeHHBIX MepeMeHHbIX. Bomnpoc xe O pa3- 
JeIUMMOCTH «B WeJIOM) KpaeBoH 3afauM (1)—(2) axe AIA WByxX mnpoctTpaH- 
-TBCHHBIX [€PCMCHHbIX BbI3bIBaJ1 COMHeHHA (CM. OOCTOATEJIbHbIe HCCJeOBaHHA 
eps (*) m0 stomy Bompocy). Mb! oKa3biBaeM, YTO MMeeT MECTO CJleAyollland Teopema: 

Teopema. Sadaua (1)—(2) cOnO3Na4HO pa3speWuma «6 Yesom» (mM. e. OAA 
nobux t >O npu arbolx snaueHuax uucaa Petinorvdca 6 Ha4aAbHolli momen 
BPeEMEHU U NPU NpouseoAbHoOlX fT), ECAU MOALKO KOHEe4HoL UNMeepaarol 


\ a® dx, (Ive(x, 0)P dx, (Cie + (nade 
Q Q 0 Q 


V3 pe3yJIbTaTOB, MOJy4eHHbIXB paOore (1), CleqyeT YTO BeCb BOMpoc cyuye- 
*TBOBaHHA «B ILeIOM) CBeJIeH Telepb K MOJIYYeHHIO aMpHOpHOH OMeHKM MHTerpasia 


({ (waedeae + 6S) ofr fax (3) 
02 


Qk=1 


anu max|v|. Beugy 9Toro MbI OyJeM TOBOpUTh 3J[eCb TOJbKO OO allpHOpHbIX 
eHKaX peulenuh 3aqaun (1)—(2). Wasecruo (cm., Hanpumep, (')), 4To qua 
eLUeHHH 3ayauu (1)—(2) uMeeT MecTO HepaBeHCTBO 
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t 
ae (x, byte S! (Ve,)2dx dt < 


Si we Gear? (\ a? dx)" (\ f? dx)" dé 2 f \ idx) “de | ‘ (4 
O603HauuM \ SH [vx, (x, t)]?dx = ¢?(¢). 3 (4) caenyer, uTo olleHKa HHTEe: 
Q k=1 


t t 
rpasia \? (t) dt nam ussectua. Ilycrb \\ (ta? dxdt < oo. Ipoyuddepenmupye 
02 


0 


(1) not, pesysbTaT YMHOXKHM CKaJIApHO Ha Vy H MpOHHTerpupyeM 110 Q uw (0,2) 
Tlocie HeCJIOXKHBIX MpeoOpasoBaHHi MpHyeM K HepaBeHCTBY 


a ote 
(Vix, )? dx dt + \\ > Unt Vx, Ve dx dt = 
0 


QR=1 


z\ (vil %ned 1x mc a 
2 0 


43 KOTOpOrO JIerKO CJleyer 
t t 


c et) S24 4 dx] ‘at +\ 9 (é)0(@) at, Gi 


d? (t) ts 4 2y | (ede 


/ 


rye 


$2 (t) = U Eve (x, t)2dx, F2(t)= 13 Yi (Vix, (, AP dx, 6 (Et) = 2\ R(x, t) dx 
Q Oey Q 


ac 3)eCb (H Jaslee) O3HaA4aIOT H3BeCTHbIC HaM MOCTOAHHDIC. 

YOequMcA Telepb, YTO JIA OOOH CPHHATHOH HempepbIBHO JudpepeHuApyeMo 
(PyHKUMH ou (X,, %2) MABYX MUpOCTpaHCTBeHHbIX MepeMeHHbIX cnpaBeVIHB¢ 
HepaBeHCTBO 


\\ Us Kay eXe) Oxegen — 2 \\ U? (x1, X_) dx, dx, \\ (uz ++ u? ) dx, dxo, ( | 


B KOTOPOM HHTerpHpoBaHHe BeJeTCA TO BCEMY MPOCTPaHCTBY Xj, Xo. 
OuepuyHO, 4TO 
xk 
Tiel CERF) saws \ Utix, dx,, k =A, 2, 
—co 


H, CJICEXTOBaTeJIBHO, 


max u? (x1, X%2) <2 | | uty, |dxn, ee 22. 
Xk oS 


Tlostomy 
\ \ ut dx, dx2)< \ axe [max U2. \ 2 dx) = 
—oco Be xy was 
a Ad ({ Ullx, | AX, es | ue dx) <4 j | witx, | dx, dx,- \ \ | wt, | dx, dx.) 


a OTCIOJja BbITeKaeT HepaBeHCTBO (7). 
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Bocnompsyemca HepaBeHcTBoM (7) Waa OWeHKH \> v,,4x B (6). Tak Kak 


Qk=1 
Jet PaBHb! HyJO Ha rpannwe S, TO JWI HHX B Cuny (7) uMeem 


(S eta)" <V2H0F ©, 


{i MosToMy H3 (6) cmenyer 


P| +2y\ Fd <C, leo @ Fat +\aowae. 


0 0 


Orciofa B CBOIO ONepeb 3aKJIOUHM MOCJIeJOBaTebHO O crpaBeyMBocTH 
iepaBeHCTB 
t 


: t t 
tat . : 
$? (2) ; it al Fe dt <o| FP) dt + eye + \ gb ae, 
0 0 0 


0 


~ 


t 
Y(t) Sen (¢* + 6°) Pedt + on, (3) 
0 
t : 
y\ F2 (t) dt <cy | (¢* + 62) 4 dt +5. (9) 
0 0 
Tak Kak dynkitua ¢? (¢) + 6°? (t) cymmupyema no [0, ¢t], To us (8) cnenyer 
p? (Z) C4, 
i 43 (9) 
; t 
NS (t) dt <cs. 


0 


STH HepaBeHCTBa HM JaloT HaM alIpHOpHy!O OMeHKy pelleHHli, Jaxe Gosee 
‘HJIbHyIO, eM (3). M3 mnpuBeyeHHorO JOKa3aTe/IbCTBa BHAHO, YTO pa3sMmepbl 
)6NlaCTH, PaBHO KaK UH [vlaKOCTb ee TpaHHllb!l Ha BeJIMYMHbI MOCTOAHHbIX Cg He 
sumtoT. TlocyieqHHe 3aBMCAT JIMUIb OT HHTerpaJioB, yKa3aHHbIX B Teopeme. 

OrmeTHM, YTO WIA MOCO CHHHTHOM HeOTPHAaTeIbHOM CbyHKILHH U (x1, X9) 
(BYX MepeMeHHbIX Hapsy c (7) cnpaBeyHBO TaK»Ke HepaBeHCTBO 


\\ u3dx,dX%e< = \\ udx, dx» \\ (uy a7.) fe Daeg ae (10) 


Jloka3aTeJIbCTBO HepaBeHcTBa (7), MIpHBeeHHbIe BbIWe, aHaJIOTHYHO OKa3ga- 
empceTBy A. O. Tenpcbonya HepapenctBa (10). Cunraio CBOMM MpHATbIM JOuIrOM 
o6narogapuTs A. O. Tempdoufa, coo6mBiero MHe JOKa3aTeJIbCTBO HepaBeH- 


rBa (10). 
JleHuurpaficKoe oTqemenne Tlocrymua10 
Marematuyeckoro uucTuTyta um. B. A. CrexsoBa 25 IX 1958 
Akamemuu HayK CCCP 


WHTHPOBAHHAS JIMTEPATYPA 


1A.A.Kuceanes O.A. Jl aguxeuckaas, M38. AH CCCP, cep. matem., 21 655 
957). > J. Leray, J..Math>Pures et Appl., s. IX, 12,1 (1933), ® J.Leray, J. Math. 
ures et Appl., s. IX, 18, 331 (1934). 


Jloxxaymn Arxanemuu wayr CCCP 
1958. Tom 123, Ne 3 


Bb. T. FEAJIAKMAH 


O MIPHBJIMDKEHHOM PEWEHHH KBAHTOBOM 3AQA4UH MHOPHX TEJ 
B CJIYUAE CTATHCTHKH BOSE 


(ITpedcmaeaexno axademuxom JI. A. Apyumoeusem 12 VII 1958) 


B (') 6pio NoKa3aHoO, 4YTO YyBeJIMYeHHe MJIOTHOCTH MW 9HeEprHy psanwoneli 
CTBHA “acTHI, 603e-ra3a MpHBOAMT K YMeHbUIeHHIO YHCJIa YaCTHIL B KONJeHCaTE 
No. Mlostomy mpeycraBiser wHTepec HccJIeqoBaHve culy4yaa, Aa KoToporo MN 
HepeIMKO. BBuyy 2TOrO B raMHJIbTOHHaHe CHCTeMbI 


Ny ead be Ch a Tata. Y,), Veet Of A ota 


MbI BbIJI@JIMM UWICHbI C ag HW Q, HO He Oy eM C4UHTaTb UX OObUIMMH. CHauan 


6yqemM npeqnonarats, uro TF ~U wu nombiraemca, Hapagqy c T, yuectb rua 
Hble wieHb! B U. Tak Kak VIA pa3pexKeHHOro 603e-ra3a TvlaBHY!O pOJlb urpae’ 
B3aMMOJeHCTBHe YaCTHI, C MPOTHBOMOJIOXKHO HalpaBJIeHHbIMH MMITyJIbcamu (}, # 
MbI H B HallieM CJlyyae MPpHMeHHM KaHOHHyecKoe mpeoOpa30BaHHe K HOBBII 
AMIIMTYaM Gy, %g TakorO «Ke THMa KaK B (@): Ap = Upep + Vpn; ur, 
2 e 
—v,z = 1. Ilapamerppi uz, vg HalieM 43 TpeOoBaHHA MHMHMMaJIbHOCTH cpeyHer 
sHayenha HT 10 HOBbIM YHCJIaM 3aMOJIHeHHA Mp JOMOJHHTeIbHOM YCJIOBHH Te 
CTOAHCTBA YHCIa 4aCTHIL: 


E = Hep —pN =%/VoN* —UNo + Qi (Te-+ NoVn—¢) [Mm + (2re + 1) of] - 
No 2) Vinten (2rn + 1) + Yo D)V jw | (UeVatli01 (2e + 1) (Qny + 1) + 

+ [Mp + (2ne + 1) va] [ni + (201 + 1) vj]}. 
Syecb OTOPOUIeHbI MaJIble WIeHbI, He MpOMOpMOHaMbHbIe OObemy Q (np 


0) —> 00); Ip CyMMHpOBaHHA 3){eCb H Jasbule k = 0; 1-40; ng = afap,; N= No & 


ai 2 6 
= NV. = vailiaie® (22, + 1) vp]; » — MHOtuTeNb JlarpaHKa, KoTOpbIit copnazae 
C XHMHYeCKHM MOTeHIHaJIOM. 
Munymusupya E 0 up, Up, HaXOQUM 


QunOnEr = — (uh + Vk) Zr, 


rye 
by elie Vee tn «| [22 + (2m + 1) oj]; 
ep IN Ree yay, 1—k (4107 (20; + 1). 


Orcioya nosyyaem 
2 bp 
i, = et ee pa dol 
R s(z, + ); Un = la(e é, 1), 
rye 
en = (Ek — gh)” 


Sueprua Bos6yxjenua SE / Sn, oKaspiBaetca PaBHOH ¢;,. 
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MvnuMusupya  cBo6oytyio sHeprHio — CHCTeMBI (cm. (°)),  HaxojuM 
te = [exp (ee /8)— 1]. Tlogcrapnan BbIPAaKeHHA JIA Up, Ug B BbIpaxkeHua 
WIA Pr, Ex, MOJy4YaemM MHTerpasbHble ypaBHeHHA JIA ONPeeJICHHA Op, Ep: 


&r = NV — a 1K | (Ay + 1/5) £1 (E7 — a les 
& =Tr+NVp—pt ae tx | {12 + (1 + 1/2) [&: (EZ -— gi)? — 1)}. 


4 HaxOMHM M3 ycuoBnA Ain N. [pn 6-+0 qua seex s>0 n,—-0, a tax 


<ak > 08 <_N (cM. Huxe), TO YA cOOmOoJeHHA ycnoBua N = const Heo6xo- 
THMO, TOOK! 1 (Emin) =My—> 00 (Np co) npn Q>co (tT. e. m~Q npu 
<OHeEUHOM {2). CrleqoBaTeJbHO, & = 0, T. e. || = |go|. Herpyquo Buyers, uto 


IPH 9TOM &e—> Sk, T. €. BOSOYKCHHA ABJIAIOTCH SBYKOBbIMH. 
k> 0 


CuayaJIa peluHM ypaBHeHHa Juin ge WU Eg JIA mpocroro cyan, Kora 
V—No<N. Iipamem, to ge = gio + gai Ee = Exo + es Y= Motu’, pH 
TEM Seo = NWVe, Exo = Te+ NV, Y) = 0. Torga, ovepuquo: 


| Ht = w= DV a fre + (tan + 4a) [Se — 1] 


= R09 
, n +1» 
| G23 Ned Vain ee 3 
/ 
‘ g Nig +1 
) eee Vi x. VO) {P10 + (ry + Hf) [22 — |} = Nga Vi tes 4 


371ecb Nig = 11 (810); &t0 = [(2NoVi + T1) Ti]'*; No—cynxuna 6; Ny = N — 
3 g 
Fah(s a 1) + ny = ‘ 

SHauHTeIbHO OOJbIUHH MHTepec mpeycTaBsser cuyyait, Korya Ny <N, 


3 uacTHocTH Ny < N. W3 ycenosua & = go HaxOquM: 


w= Dele + (Me + Yo) (Ee + ga) (Ee — ge)? — 1). 


Jit pe, E_ NOMyuaeM ypaBHeHHA 
ga = NVe — DV 1x) (1 + Yo) gr (Gi — gi)" 
be = Te + NVe + Di (Vit) — Ve) {0 + (a + Ye) [Es (62 — gz)” — 1} — 
— Vi (te + 4/2) gx Gi — gi)” 


Peilenne 9THX ypaBHeHHH Oyler paccMorTpeHO B Apyro pa6ote. Herpyyuo 
‘MJIETb, UTO B 39TOM culy4ae TIpH 8=~ 0 BO3MO%KHA HM OTPHIaTe/IbHan WucCnepcna 
iByKa. HanvcaHHoe BbIlle BbIpaxXeHHe VIA pt, OYeBHHO, CNpaBeJJIMBO He 
ObKO mpH § = 0, HO u upu 90, ecm cyuecTByeT KoHeHcaT (Ny ~ 82), 
. €. B cBepxTekyyel (pase. Bocnoub30BaBLIMCb (popmy J10H uw = 0E/ON, MoxHo 
(aliTH BbIPaxkKeHHe JIA ~ H B HOPMaJIbHOM (base. Curyyalh Nyo< N mospouser 
IACCMOTPeTh Mepexoy cBepxTeky¥4eH (ha3sbl B HOpMaJibHy10o. Temmeparypa (a3o- 
oro mepexoya 6, ompeyesAeTCA yCJIOBHEM 


Ny = Neal [te (E— 1\ + me] dk =0. 


KauOK TeMJIOEMKOCTH CBA3aH Cc OOpamleHHeM No B HYJIb H H3MeHeHHeM Bua Ep. 
Paccmorpum Tenepb ycsloBHe MpHMeHuMocTH Halleli tTeopun Ecan V, co- 
€p2KHT Mavibili Oe3spa3MepHbIli MapaMeTp g, TO, MOMHMO TpeOoBaHHA MaJocTH 
, Heo6Oxoqumo ene morpeOoBaTb, 4ToOb NMonpaBka K ‘f-(pyHKI{HH CHCTeMBI, 
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CBA3aHHaAH C He]HarOHaJIBHbIMH TIO Kp, ot qJIGeHaMH B jh Oblla Mavla. 
QJIGCHbI HMeIOT BU] 


4 
thee ms > UpVel p (afar, -- Xp%_p). 


* 
YcaOBue TPHMeHHMOCTH, OYeBHAHO, HMeeT BHI > uz< N. pa N—Ny<N 
T. e. upa §~O 9T0 ycsoBHe coBnayaeT C HalijeHHbIM B (+): 


N th he | 
as no | 
% Be 
Ho tenmepb Bo3MOxKeH HW ciyyahH No<N, tT. e. 6~%,. IIpu 640 YCJIOB ME 
yia mnotHoctu N / 2 Moker oKa3aTbcd Oovlee CaObIM. 

Tlpu6.1mKeHHe MoxeT ObITb HECKOJIbBKO yJIYULWeHO, eCJIM BMeCTO npeo6pa3o- 
BaHHA Ap = Wife + Opt ne BOCTOMb3OBaTECA OO CJIOXKHEIM lpeo6 pasoBaHvem 
Ap = Uke Ono + ti pth. het Une. 3p: (uz — Ug + uzp— oF = 1; ° Upl, = Und): 
[lpi 9TOM Up Up CUEMYET CUHTATh MaJIbIMA BeMYMHAMH MO CPaBHeHHIO C Up 
Up. CoOTBeTCTBYIOILee MpeoOpas0BaHve JIerKO MOKeT ObITb HalHcaHO UH B call 
yae cTaTucTukH @epmu. JlambHelulee mpH6MxKeHHe MOXKHO NOJYUNTb, MOJb 


: 
3yACb eure Ooulee OOULHM Npecbpas0BaHvem Qn = >) (Unies + Upi% 1), mipuye 


Ure > Unt, Ugn S>Up, pH RA. Unenst B H, cofepxKalive Ups, Var C RAI 
MOXKHO paCCMaTpHBaTb KaK BO3MYIILeHHe. 


MockosckuHl rocyapcTBeHHbIii mearoruueckuH MHCTHTYT Tloctynusto 
um. B. H. Jlenuna 10 VII 1958 


WHMTHPOBAHHAA JIMTEPATYPA 


“HH. H. boro a6 08, Has) A CCCP, ceps mus Tih 77 (1947) wee be ae 
ete, oB, KOTO, 34, 58 (1958); H. H. Borowmw6o8n, B. B. Tommaues 
PaBe Il up kos, Hosplit ‘MeTOJL B TeOpHU cBepxnposogumoctu, M., 1958. %J.Bardeen 
sCOOW SIG dl, SC Mw ike iGeSims ins, Iie, OSS IU (1957). 


O 


Jloknann Akagemuu nayk CCCP 
1958. Tom 123, Ne 3 


PHZHKA 


B. A. MOCKAJIEHKO 


K TEPMOAHHAMHKE CBEPXIIPOBOJUMOCTH 
(ITpedcmaeneno axademuxom H. H. Boezoatoboeoim 24 VI 1958) 


B Hefapnelt paOote H. H. Boromwob6oza, J. H. 3y6apena u IO. A. LlepxKos- 
ukosa (') Oblula paccMoTpeHa Ha OCHOBe MOJe/IbHOrO raMUJIbTOHHaHa TeopHa 
a3s0Boro Tepexoja cBepxXmpoBoAHHKoB. TepModuHaMHKa CBepXxmpoBo,uMocTH 
bila MocTpoeHa Takxe Bapgunom, Kynepom u UIpudepom (*) npu nomoum mpu- 
IMKeHHOrO BapHallMouHoro Mertoxa. B padorax (3) uccleqOBaacb BO3MOXKHOCTb 
PHMeHeHUA BapHallMOHHOrO MpHHWMMa AIA MOJebHOrO raMHJIbTOHHaHa Govlee 
Sulero Bua HM MOMYYeHbI pesybTaTbl, MoATBepxaoue (', *). Hue Oyyer 
OKa3aHO, 4TO BapHallHOHHbIM MpHHWNM MO3BOIAeT NOJYYHTb B Oomee OOmLeM 
ale pesyJIbTaTbl YMOMAHYTHIX paOoT, eC/IM HCXOMMTb HeMocpefCTBeHHO U3 
AMHJIbTOHHaHaA Dpenxa. 

Mmea B BUY BEIMMCMeHHe CTaTHCTHYeCKOM CYMMBI JIA aHCaMOvIA, ONHCbIBae- 
oro OoubiIMM pacupeyeneHuem TvO6ca, BBeqeM XHMMYeCKHH MOTeHWMal A u 
aCCMOTPHM TaMHJIbTOHHaH 


H = >) (E(k) —¥) ail, ote, 6 +d) teoghi by + 
k, o q 


fiw ,\"l2 
SH > ae) a, oA’, sb + KOMIJICKCHO CONpsAxKeHHOe, (1) 
k,q, 6 

g=k'—k 


te E(k) — 3Heprua 21eKTpoHa; hwy — 2Heprua CPoHOHa; g — KOHCTaHTa CBx3H, 


—OObeM CHCTeMBI. 
Jia BbruncyieHHA CTATHCTHYeCKOH CYMMbI CHCTeMbI 


Z=SpePH, Bore, (2) 
0 


ICHOJIbSYEMCA OMepaTOpHbIM ucuMceHHeM DeliHMaHa (*) WM HCKJOYMM (OHOH- 
Ie aMIIUTYbI, mocie vero NowyyHM 


Z=XSp exp |— | Hass a aid Goleas fy) Na sap vai pee eae 
0 


0 q#0 


+ Di rah as | dprtastane eheg Shs (3) 


q#0 0 0 


ho \l2 
ecb H,—nepppiii unten onepatopa (1), Y= ea » ag. BUR ay 


k,o 
n “ SR a ia oe be 
II (1 + ny) — craTucTuueckad CyMMa CBOGOAHOH pellleTKH; Mg = (€ Wass 
q+0 
p — yNOpAAOUMBaIOUIMe HHeCKCEI. 
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TLAH, T. 123, Ne 3 


3ameTHM, 4TO ecmu B (3) OMYCTHTb YyNOpAZOuMBaIOllMe HHACKCHI S, 
y onepatopos He, Yq, Y¢ HM MpOwsBecTH HTerpupoBaHHe, TO B 9KCIOHCH 
3TOrO BbIpaxKeHHA MOABHTCA ueTBepTad (hopMa MOJeJIbHOrO TaMHJIbTOHHaH 
BbIBeJ[eHHad paHee B pa6ore (°). 

Bosppaulancb K paccMOTpeHHto (3), BOCMOJIb3yeMca BapHallHOHHbIM MpHHIl 
TOM JIA CTaTHCTHYeCKOH CyMMBI (°) 


Ze lgeas (4 
ie : 8 8 
Zy = Sper, _ S = ra Sp \ (H —H,)sds exp (— | Hopp) : ( 

p 


Tloy —| H,ds nouumaetca Bbiparkenve, cojlepKaltleecd B (pHrypHOH cKOOK 


0 
(3); Ho—mpo6upit onepatop Tamuibtona. (5) | yuuTpiBaeT, To cyleq (d 
Oeperca oT T-ynopaJOueHHOH 2KCMOHEHTbI. = 
JlerKo 3aMeTHTb, 4TO B Cuyyae KO Ja (H —Ho); 3aBHCHT TOJIbKO OT OHI 
ro ynopaqOuMBatollero HHAeKca, (5) MepexOAMT B COOTBETCTBYIOULee BbIPAaKeH 
pa6otpr (°). BmecTte c TeM BapHallHoHHad Teopema (4), (5) 9KBHBaJICHTE 
oOileH BapHalHOHHOM Teopeme (°°), mpefcTaBJIeHHOM B JiarpaH»KeBOH cope. | 
Jina Bpl6opa Ho, cileaqyA ocHoBHoH ugee H. H. Borosmo6osa (*), nepe 
eM K HOBbIM (PePpMH-aMIVIMTYaM Of, %y MPH MOMOILH KaHOHMYecKorO Mp 
o6pa30BaHHa * 
ay, = UpOp,rj,— Oty, 9, oy, = UjO_p, 4, + OOF, uptoR=1. ( 


B xauectBe Hy NpHMeM BbIpaxkeHue 


iy >) Q (Rk) (cc7h cco os ote), if 
Rk 


rye Q (ek) — sneprua HOBbIX 9seMeHTapHBIX BOs6yxJeHu. DynKunu Q (k), up, 
ompeeMM TPH MOMOUIM BapHallMOHHOrO MpHHWMNa us yCIOBHA MaKCHMy: 
mpapo vacTu (4) WIM MHHAMyMa TepMOMHaMuMyecKOoro MOTeHIMasla CucTeM 
B pe3yJbTaTe BbIUHCIeHHA NomyunmM quia S BbIpaxKenne 


S =2D\(E (k) —2) ov + 2 DIE (&) —) (ue — ud) — Qu] Ne — 
k 


(1-+7,)(1—Ne —N,)+ N,N, 


g { 
— = RhOg ¥(UgUgr + Upv ai 
2V Did) Rg | (Mater + Uwe) ha, + Qy + OY 


RIK. 


sn eer VET Pe Uattye — oon) GSR k R! khi* hk’ 
hay — Qy — Oy Tr Atta ee’) ha, + O,— Xy 


4. 


rae Ny= (1 +e?) 
TepmMoqunamuyeckuii notenttvadl CHcTeMbI Meet BHI 


hag + Qy — O, 2 


{ 
¥=S——linZ, ( 


rye S ompeyemeno cbopmyson (8), 


Zo =| [ery 


k 


* TIpeo6pasopanue (6) ocymecTBaaetca YHUTapHbIM OnMepaTopom 
am a 
Bes Lz Wp (Ap, yA Tp, 4, — G_p a ay 11] » Up = COS W,, U, = SIN Wy, 
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YcuoBne MHMHHMYMa TepMOJMHaMHYeCKOrO MOTeHIMavia NPHBOAAT -K YypaB- 
THM 


or 


cohen 0; ; secre ay (0) 
ov 7 
: aa, 0; ' (10a) 
Uz + Ue = 1. (106) 
Hz (10) nonyuaem creqytommme BbiparxkeHud JIA Ug, Up! 
2001 E(k) 9. kid E(k) 
ue = =(1 4+ ———___}, ae | ee he 
: z( ‘iveeaen) a x ( Tee) oe 
E(k) = E(k) —h—cth bE ( J (kk’) — H (kk’)) (uz — 02), 
k’ 
| | c (k) =2etn 251 (J (k, k’) — H (k, k’)) ugvp, 


= 

i J(k, k’) = 

| — = = iw, is 

iar hog [1 + 2N,N yg —N,— Ny] + (Q, + Qy) cth ete eds beer 

me 2V-°~C« 
[hes — (Q, + Q))7] 


(12) 


Bho 
2 # ha, [N, + My —2N Ny] + (Oy — ,) eth 2 (My — 
TSAR UAE a aL age 


[iw? — (Q, —Q),)?| 


Tlepexoqa x coorHowenvio (10a), 3amMeTHM, 4TO NpH BbIMHCeHHM Mpous- 
MHBIX 10 2, or W He cnefyeT 3aTparuBaTb 3HeEpreTHYeCKUX 3HaMeHaTevieH 
oO BbIPaxKeHHA, TaK KaK 9TO MOMKET MPHBeCTH K CYILeCTBEHHOMY MpeBBILLe- 
‘© TOUHOCTH TeopHH. HerpyqHoO BuyeTb, uTO ycoBHe (10a) COBMecTHO 
yKa3aHHbIM BBILUe OrpaHHueHHeM 9KBUBaJIEHTHO YpaBHeHHAM 


. B 
' Sp [ Hds exp (— J Aydt) 
0 


N, & Zo 


oeNwD 


Ost 


a= 2Nn, = = POuiue wrsolOn) 
Np 


AQ, | 
2S = ein Jie 
IIpappre uacTH ypaBHenuii (10B) yaBoeHbl, TaK Kak 9HeprH 3JIeMeHTapHBbIXx 


30y2xKeHHH JBYX copToB KBa3HyacTHy, O u | ofMHaKkosbl. (10B) mocme HeKO- 
YbIX YMPOULCHHU MpHBOAUT K CJIeYIOULMM pesy/IbTaTaM: 


Q, = V (1 — 7 (2))E (hk) + 0? (h), (13) 
. OQ 
a Lhe Quy, etn (d? 02) (yen oes | 
pease an 
1() 20 ‘. [hz — (QR + Qy-)?] [hos —( Q, — Q)/)7] 


Bho, = BQ» BQ, Bho 
(ho? — 08 + of | th aati a cin 5 (oe Up) (up, — vy») + cth 7 


q [eo® — (Qy + Qyy)?] Leo? —Q, — Qy)"] 


mire) 


\ 
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Ha ocnopanuu (11) u (12) nowyunm cueqyoulee MHTerpaJIbHOe ypaBHeH 
JWI onpegeienua BemMUHHEI Wem c(k) B CleKTpe aileMeHTapHbIX BO3OY 2K [eH 
cBepxmpopoyunka (13): 


BQ (k’) | 
e(k) =cth = S1( (k, k’) —H (k, k’)) ET aE SACD : dl 
= 


Ypapuenue (15) Bcerya uMeer TpuBHasbHoe peulenue c(k) = 0. Herpxps 
aJibHoe pemenHe (15) cymecrByeT sMulb mp Temmeparypax T < T¢. Kpur} 
yecKand TeMnepatypa T, MOx*KeT ObITb ONpeeseHa M3 CJeAyloulero TOUHOTO ypa} 
HeHHA, MOsIy4YeHHOrO JiMHeapu3auvenH (15): | 


BQ, (2) 
2 


re) = oth 


en) APE) 15 
Dink) Halk, k’)) Fay ( : 


rye WHJeKc nN‘ o3HauaeT, YTO COOTBETCTBYIONIMe BeJIMYHHbI OepyTca B HOpMa 
HOM COCTOAHHH MeTaJia, Korya c = 0. | 
BecbMa ympouleHHoe ypaBHeHhe Jd OleHKH T, NOJYYMM, NMpHpaBHAB CHAM 
ce apa ypapHenua (15a). B pe3syaprate uMeem (TIpH Rm<2kr): } 
mk pg k \2 
Pose —1 Pee ee, a : 

ale = 114i, eM Sp = Dee 


Wep = 0,303 wp, 


rye kp —vmnysec PepmMu, Wp = &(km) — yactota Jle6axs. (Bo3mMoxHO, 4TO 
THHHOe 3HaueHHe 7’, HECKOJIbKO OTJIMYaeTCA OT DpHBeeHHOrO. ) 

Ha ocHopanHu ypaBHenul (10) merko noKa3aTb, 4TO B KPHTHYeCKOH TO", 
OTCYTCTByeT (a30BbI Mepexo NepBoro pola, OHaKO B STOH TOUKE CylLecTBE 
eT OTJIMUHbIA OT HYJIA CKAYOK TeMJIOEMKOCTH MeTasia As: 


som —6 Slat a) aan, (”) | 


p 


O6a unena (18) qalor oTmMuHBI or Hyd BKaaq B As, ofHako mpu moges 
poBaHuH Ooslee CyI\eCTBeHHBIM OKa3bIBaeTCaA BTOPOH WIeH. 

IIpumMeuanue. Tepmoyumamuka cBepxmposoqumocTH B MojelM peu 
Oblia paccMoTpeHa HesaBucumo JI. H. 3y6apesnim u IO. A. LlepkosuuKoe: 


MpH NOMOULM TepMOJMHaMHYeCKOH TeOpuH BO3MYIILeHHi C yYeTOM peHOpMUpoB! 
CKOpOCTH 3ByKa (8). 

ABTOP MOsb3yeTcA CyYaeM BbIPAsHTb TIyOOKYIO MpH3HaTe/bHOCTh ake 
H. H. Boromo6osy, a taxxe JI]. H. 3y6apeny, VW. A. Ksacuukosy, B. 


Tommauesy u IO. A. Llepkosnukosy 3a WeHHbIe COBeTHI oOcyxeHHe pe3y.l 
TATOB. 


i | 
Mockosckult rocyfapcTBeHHblit yHHBepcuTeT Tlocrynmus0 | 


um. M. B. Jlomonocopa 20 VI 1958 


UWHTHPOBAHHAS JIMNTEPATYPA 
| 


YH, H. bioro 74106038, 1. H=Sy 6 apes, IO. A. €pKOBHHKOB i] 
135 (1957). “2 J aBiagtd eo na LéNaOo op ena Jak. papers De i 
162 (1957); 108, 1175 (1957). * HW. A. Kpacuuxops, JAH, 119, 475 (1958); 119, | 
(1958). 4 R.P. Feynman, Phys. Rev., 81, 103 (1951). (pyccx. mep. Mpo6a. copp. * 
B,-3.(1955)). ° B. Bs Toamaues, G 8. Ta6éanKo B, MKOT®, 34, 66 (19 
6 a). A. KBacuukos, JAH, 110, 55(1956); 6) H. Haken, Zs. f. Phys., 147,323 (19 
7H. H. Boroaw6 os, KK9TO, 34, 58 (1958). 8 J. H. 3y6apes, 10 A IL ¢ 
KOBHUKOB, JIAH, 122, Ne6 (1958). ine cael 
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Joruaye Akanemun nayx CCCP 
1958. Tom 123, Ni 3 


PH3HKA 


@ 


B. T. COJIOBbEB 


O BO3MO)KHOCTH NOABJIEHHA CBEPXTEK YYErO 
COCTOAHHA AQEPHOM MATEPHH B CJIYYUAE YUETA 
p — p-H n —n-B3AHMOJIEHCTBUH 
(ITpedcmaeaexHo axademukom H. H. Boeoaboeom 16 VII 1958) 


CrpykTypa AepHoli MaTepHv BO MHOFOM CXOJHa C 3EKTPOHHOM CTpyKTypoli 
etanua. Ilostomy mpeycTaBsAeT HHTepec MPHMeEHHTb MaTeMaTHUeCKHE METOLHI, 
CHelHO Pa3BHTbIe B TeEOPHH CBePXIPOBOAHMOCTH (‘), K H3y4eHHIO CBOLCTB 
epHoH MaTepuu. 

K cBepxTeKy¥eMy COCTOAHHIO, T. €. COCTOAHHIO JHEpreTHyecKH GOolee HH3- 
OMY, YeM HOPMaJIbHOe COCTOAHHe (COCTOAHHE BbIPO2KLeHHOrO (bepMu-raza), 
PHBOLAT CaOble B3ANMOeHCTBHA Tap (PePMHOHOB C PaBHbIMH HM MPOTHBOMOJIOXK- 
bIMM MMIMYJIbCaMH. B3aumojleHcTBHe, MpHBOAAee K CBepXTekyyecTH AepHo 
aTepHu, Tak?Ke MOXKHO cunTaTb cuaObiM. JelicTBuTeNbHO, ycmellIHoe MpHMe- 
eHHe OOOOUeYHOH MOJeIH ALpa CBUAECTEIbCTBYeT O TOM, 4TO B NepBoM mpHOH- 
‘CHHH CHJIbI B3AHMOJeHCTBUA MexKY HYKJIOHAMH MOXKHO CBeCTH K HEKOTOPOMY 
pdeKTHBHOMY MOTeHWMay, He BJIMAIOWIeEMy Ha NMOABJeHHe CBepxTeKy¥ero 
ICTOAHHA, H K H3MCHEHHIO MaCCbI HyKJIOHa. Kpome Toro, B3aHMojlehcTBHe MEXKLy 
YKJIOHAMH, MpHBOAALLee K CBeEPXTeKYYeMY COCTOAHHIO, 3aBUCHT OT CTeMeHH 
MOpANOVeHHOCTH B JBHXKCHHH HYKJIOHOB, KOTOPadA MOXKeT ObITh HeOObION. 
 Llenpio Hactostlel paGOoTbl ABJIAeCTCA HaxO*KJeHHe YCJIOBHH, KOTOPbIM OuI- 
‘eH YJOBJIETBOPATbh MOTeHIWLHaJl MPOTOH-MPOTOHHOFO B3aHMOJeCHCTBUA, LIA TOFO, 
TOObI ObIIO BO3MOXKHO CYIIeCTBOBaHHe CBepXTeKyYeroO COCTOAHHA sAepHoH 
arepuu. Mbt orpaHHuHM CBoe pacCMOTpeHHe MPOTOH-MpOTOHHbIMM B3aHMOjeH- 
TBHAMH (CUHTAeM, TO P—P-BSaHMOeHCTBHA PaBHbI M—n-B3aHMOJeHCTBHAM) 
| He YUHTbIBAeM HEelTPOH-MpOTOHHbIe B3aHMojelicTBHA. Ilo-BuqHMOMy, 3TOT 
ayuai mpesctaBiseT HaHOoMbUIMH HHTepec MpH Mepexosle OT AepHOH MaTepHH 
( KOHEYHOMY APY. 

PaccMOTpHM TOJIbKO TY YaCTb TaMWJIbTOHHaHa B3aMMOJeHCTBHA, KOTOpaA OT- 
eTCTBeHHa 3a MOABJIeHHe CBepxTeKyYero COCTOAHHe SjepHOH MaTepHH, T. e. 
(OJ|CJIbHDIM TaMHJIbTOHHaH, KOTOPbIM TpeycTaBHM B Bue 


#4 P 
H= > {E(k) — Er} Of, +-p- SI Rafat, Oy yy s (1) 
k 


k,k’ 


ne V—o6bem cuctembl; Er—mapametp, urpaloulwH pOJib XMMH4eCKOrO T0- 

eHIlvasla, B HOPMaJIbHOM COCTOAHHM OH paBeH SHeprHu mMoBepxHocTA epmn; 

he Ap». OMepaTOpbl POX eHHA HW NOFPMOMeHHA NPOTOHA, 3HaKH -r xXapakTepu3sy- 
ORs 


oT HalpaBsenve cima. @ynKuna J(k,k’) cBasava C CHHTeTHOH J5(k, R’), 
punetHoi J,(k,k’) wu TeHsopHoi Jr(k,k’) NoTeHIMaJIbHbIMM (pyHKIMAMH 
)— p-B3auMOJ[elicTBUA CJIeyIOULHM OOpa3som: 


J(R, Rl) = Sole, B’) + dl ley — R’) + Jule, — Tals HR) 
+ 2(8¢2 —e?) [Jr(k, k’) — Jr(k, —F') 1, arene) 


rye 
k—k’ 
[2k| ° 


(Sia 
Cenya paccykyenusm padoTsr H. H. Boromo6osa (?), momyavM, 4 
MMeIOTCA pellicHHA ypaBHeHHA 


2\|E(k) —E 


(2) + 4. SUlk, #) YR) = ELE) ( 
k’ | 


C OTPHILAaTeIbHIMH COOCTBeEHHBIMA 3HaueHHAMH E = — 26, 6 >0. 
Uccneqyem acumnrotuyeckne pelenua (3) npw crpemuienuu J(k,k’) K HyJIK 
Korya E Tak>Ke CTpeMuTCH K HyJO, OCTaBasich OTpHilaTebHOH. Tlomaraem 


(k.Q) 
" [E(@)— Epi +8’ 


E(k) = 


Me€pexXOQHM OT CYMMMpoBaHHs K MHTerpHpoBaHnHlo HW MOsyyaem 


7 C joer alle 1eecos a) us ! 
2y(k,Q) + a5 5p do \ ee TEE, Es 22) m=O (4 
0 


mpHyem cos % = cos? cos” + sind sin cos (~ — ¢’). 

IIpHHuMasa BO BHHMaHHe, uTO TIpH 6—>0 uuTerpayl B (4) CTaHOBHTCA Jor 
PHMMYeCKH paCXOJALIMMCA BOWM3H NoBepxHocTH Wepmu, Mepeiem K pa 
CMOTPeHHIO IIpHOvIM2xKeHHOrO ypaBHeHHA 


mE A Rk? 
x(#,Q) + In—— . = he oar \, 42" J(\kl,Rp, cos a) (kp, Q’) — 


— sacs \ 40! |e Ini — hf oh | Je Ik! |.c08 a) ora (k 2) |=0, 


KOTOpoe MpH Masbix J(k,k’) acumntToTuyecKH CoBnayaeT c (4). 
Bpejlem HoBy!0 (pyHKILHIO 


, DNS a x(k’ ,Q’) Al 
[RQ ou saGEaicllons mE’ (kp)? 
8 | 
npuyem f(kp) So eee Ypapnenue Aus f(k,Q) B TouKe R=kp nonyunm 
jE ee es 
8 


Buje 
X(Aj,Q”) 


{4a’ J(Rr, kp, cos «) ——— SE 7 
(Rp 


Rp 
[ (Rr) + E"(kp) ) ane 


a veneee d 4 pr (2 p,Q’) 
— xm \d2 \ dk'In |k’ — ke| “apr | T(r, 008) rar F(R’, 2) oy _ |=0. 


IIpu crpemnennu J(k, k’) kK HysO ypaBHeHHe (6) uMeeT peuieHHe B TOM cu 


yae, eCJIH 


X(Rp 


\4o 1(RpsQ) as 


Sigh kp, cosa)<0. ( 


Tletictautenbuo, [(kr) >0, a mociequnii wien B (6) sBaAneTcA BeNHUHHO! 
Oonee BbICOKOrO NopayiKa MasocTu, ecu ua J(Rp,|R'|,cos «) He Bas | 


oOslacTH B k’-npocrpaucTBe, rye OHa ObICTpO MeHseTcA. 
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Pasylaraem cbynkunn J(kp, kp, cosa) u x(k, 2) B pxAAbI M0 MowMHOMam Jle- 
aH]pa, MNPOBOAMM COOTBeTCTBYIONMe HHTerpHpOBaHHA MH HaXOJMM yCJIOBHA 
3ePXTEKYUYECTH AJeEPHOM MaTepHu B Buje) § 


= SS eis ae Pati (8) 


Ji"(ke+0,8, Jr *(ke)<0, (9) 


AK KaK KarKgoe cocTosHue c />2 yaer |OTHOCHTeIbHO MaJbId BKIaq B 
— p-paccesHue. 
_ Takum o6pa30M, MOABJeHHe CBepxXTeKy4ero COCTOAHMA AepHoll MaTepuu 
A3aHO C NOBeAeHHeEM NOTeHUMAIbHbIX (YHKWMH Ha NoBepxHocTH Depmu. Jaa 
I3MOXKHOCTH CYLIECTBOBAHHA CBepXTeKy¥ero COCTOAHHA sAepHow MaTepuu 
200xouMO, 4uTOObI Ha NoBepxHocTH MepMu MOTeHWMasbI Ob NOTeHIMalaMu 
DHTSDKeHHA. 
B (*) noka3aHo, 4TO MOTeHILMaJIbI IIPOTOH-MPOTOHHOFO B3aHMOselicTBHA HMeIOT 
apaKTep OTTAIKMBaHHA TIpH AHHaxX BOMH MopayKa (0,2—0,5) - 1074? cm 
| MeHbUIe, pH Od1bINHMX Ke WIHHAX BOJIH OHH MMeIOT XapakTep MIpHTAxKe- 
ua. J|iMHa BOJHbI, COOTBETCTBYIOUaN 2HeEPrHH MoBepxHocTH W@epmu k= 
= 0,675-10 “1? cm, mo3TOMy p—p-nOTeHUHabl BOIM3H MOBepXHocTH Depmu 
MeIOT, B OCHOBHOM, XapakKTep MpHTsKeHHA. 
Takum o6pa30M, Ha OCHOBaHHM JaHHbIX O P—P-MOTeHWMaslaX MOKHO Cie- 
aTb BbIBOA: YCJIOBHA CBepXxTeKy¥ecTH AepHOH MaTepHH BbIMOJIHAIOTCA, ecu 
P-B3aMMOJelcTBHA MrpaloT rlaBHYlO POlb B MOABJICHHH CBepXTeKY4YErO Co- 
OAHHA HU eCJIM 9TH B3aAHMOJeHCTBUA ABJIAIOTCA C/aObIMH. 

B sakmouenne Bbipaxkato rayOokyto OarofapHocTh aka. H. H. Borowio- 
BY 3a MOCTOAHHBIM uHTepec K paOoTe HM WeHHbIe 3aMeyaHHA. 


© 
 OG6snequHeHHbIM MHCTHTYT Tlocrynusio0 


AJepHbIX HUCCTeAOBAaHHH 24 VI 1958 
WUTMPOBAHHAA JIHTEPATYPA 
1H,.H.Boroaw6os,B.B.Toamanes, J. B. up kos, Hospit metro B Teo- 
uu cBepxmposogumoctu, M3g. AH CCCP, 1958. 2H. H. Boroawo6os, JAH, 119, 


m(1958)...° P.S.Signell, R. E. Marshak, Phys. Rev., 106, 832 (1957); 
L.Gammel, R.M. Thaler, Phys. Rev., 107, 291, 1337 (1957). 
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Jloxzaym Akayemun nayx CCCP 
1958. Tom 123, N 3 


Unen-koppecnonjent AH CCCP E. H. BJIMHOBA 


K BONPOCY O MPOFHO3E CrJIA)KEHHbIX 3HAUEHHMH 
METEOPOJIOFMYUECKUX JJIEMEHTOB HA CPEJHEM YPOBHE 
ATMOC®EPbI 


Jina TIpe_BbIuHcAeHHA TOA (PyHKWMH TOoKa } Ha cpeHeM ypoBHe aTmocdep 
MOXKET CJIYKHTb YpaBHeHHeM TepeHoca aOcOJIOTHOrO BUXpA 


aay ae HLS ree ao. 


a’,sin8 \O0 OA 0A 00 


Syecb Ay) — payuyc Semuiu; m — yruioBad cKOpocTb BpalleHua Semin; 6 — 7 
NOJIHeHHe LWHpOTbI (yBesMUMBalolleecaA K Yory); A— Wourora MecTa (yBeJIMUMB 
rOUlacA K BOCTOKY); sc 


:" a ap) 1, a . 
SS aaa ae 5( sin Shana SO ee q 


ByeM CuHTaTb JBH>KeHHe Ha cpeHeM ypoBHe aTMocdepbl TypOyJIeHTHBIM 
NONbITAaeMCA, OTMpPaBAACh OT ypaBHeHusa (1), HaliTH CyMMapHO-cTaTucTH4e 
Koe omHcaHve 93Toro yABMxKeHHA. Mp OyyeM pH 3TOM cyieqoBaTb JI. B. Ke 
Jiepy (*), KOTOpbIH MoKa3aJl, KaK MO2XKHO MOCTPOHTb JIA MOJIHOH CHCTeMbI ypa 
HeHHM THApOMeXaHHKH 3aKOHYeHHYIO CHCTeMy XapaKTePHCTHK B Hpennoiene 
4TO TpeTbHMH MOMeHTaMH CBA3H MOXKHO lpeHeOpeub. 

Ypapuenne (1) cofepxKHT sMUIb OfHy PynKuHto > (0,4, t). Bygem ucKa 
crla2KeHHble 3HaveHHA 9TOH (pyHKHH ¢ (9, A, 7). OTKOoHeHHMA OT CrvlaxKeHHbi 
3HaueHHi OOo3HauNM yepes ¢’ (4, A, Zt): 


b’(8, 2, t) = (6, d, £) — $(0, d, 0). (i 
IIpHMensas cruiaxkuBaHve K ypaBHenuto (1), nowyuHM | 


ay 4 aydAy  ApaAy av 
Pesala da Oa 00 ) + 205 + 


ae sacle (Bay Ay’) —~ 4 (¥ ay)|=0 : (4 


Ypapuenve (4) cofep2xKHT KpoMe HCKOMOM (yHKUHH Y elle Be crviaxKeHHbh 
BeJIMUHHBI 


ay me an. 

99 AY > Gy AY’: ( 
OTH BeJIHYHHbI MOryT ObITb BbIPaxKeHbl Yepe3s MOMeHTHI cBA8H. Ilo JI. B. Kes 
Jepy Moment cBasH BL yByx dyHkuHi » u f onpejessercs Takum O6pasom: | 


Bi oh OF an en Oana) G 
(p’ wu f’ —orkKnonenHa (byHKuMH ~ uf OT HX CpeqHHX 3HaueHHii). 
Oto dyHkuna 5 nepemeHHpix: 6, 0’, A, VN’, 
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Torna 

OVS Ma 2 APA OA A? 

79 AP Yi (Baia) evo oy AY a (BSyian) 0’=A’/=0° 
C ApyroH cTopoHbl, m0 camomy onpeyeseHuio (6) HMeem 


x 
4 (je OB, nl (28s a 


OYOS = © — = 
BS I NGS- 1 Ge ) ? BS eias ONTOS Oc 


(7) 


Tye x— mo6aa cyHKiua; s Geperca BMecto 6 usu A; o Geperca BMecTo 6’ 
WIM X’ COOTBETCTBEHHO; OTCIONa 
Aub Aw 
4 ie ie OBy ) B 
ole) oh YP? 


(8) 


| Ucnonb3yi mpeyctapenue juin Ad (2), MbI MOxeM MNpOAOJDKHTb STO Tpe- 
oOpa30BaHHe VW BbIPa3HTb HalllH MOMeCHTbI CBA3H UCKJIOUHTeEJIbHO Yepe3 MOMeCHT 
CBA3H BY. IlonyTHo BBeJeM HOBbIe MepeMeHHEIe: 


Ay Ay 
a 4 (ee OBy i 


Roe ee she 
) B avon 2 \ OA On’t 


rn 


Gy nd 8", 1008, = 6 Oa a ae ee”, 


Tlocute MpOCTbIxX BbIKJaOK NOJTYYHM 


(6) te) 
A bliss aS HECE 
Bx Y/00 mi 99, (A2By), Bayan 7 on (A,By), (9) 
rye 
é 1 (6) 
A, = a 5p, (sin 85) ee a (10) 
sin 02 00. 00. sin?02 OAS 


OxonyaTesIbHO (4) IpHMeT BHI 


JAY yond eS see Ny ee 
da 


I 


! 

ot ° asin \00 dA aa 00 

2 2 

Carlee re 

a sin 0 0A2001 021002 

; Tipu y= 05 -==105 AA eee (11) 


Uro6bl 3aMKHYTb 3ajjauy, MbI JOJDKHbI MOCTPOHTb BTOpoe ypaBHeHHe, CBA- 
oe A 
3bIBaroulee ) H Be. CocTaBuM JJId 3TOrO BbipaxkeHHe OBa} /Ot. Tak Kak 


Oba, 
_4Y _ RA OAw/ot 
Cin ~ Boaviot + Bay 
TO, Momb3yacb (1) u (6), Haliqem 
aphy ul 
pia A — Bday 
ao ~— sin % [Be vion-aayy/oo Bs y/a0-0Ay/ox) 1 
1 Od-OAV/0 v/00-OAV/OA) —_ Iwq2( BAY ay/ar 
Sigel CEA CS iirmeih ee gh) 2oai(Bigja. + Bay”): (12) 


Ucnomp3yem vTenepb ocHosno nocryiat JI. B. Keutepa 0 BO3MOxHOCTH 
ipeneOpexkeHua TpeTbHMH MOMeHTaMH. B corsiacuH C 9THM NocTyJaTOM 


a x 
Bi ox/os — Ox2 pian OB, 
; ds, Bo T fads, ’ (13) 
— ¢ 
_ On : safe, 
BP axsas mia os) Bi at hh Os, ~ 


Syecb a a x (Or) lt) Xo= X (es he, t), in = f (O41, hy, 2), ie — i (Oe, he, #). 
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IIpumenaa (13) k (12), nomyanm 


2 A a Ay 
a dBA “a \ked ab, OBaY Ohi OBRY __ OArh Boe Hh 
oF sinc Gia LOCO ON OM 
ee OA 
a (20a? sin 6, — a ) se ai 


+- 


Or. ~~ 002 OAs Tien 


ie = ae 
1 lab, OB db, OBAS — AArde Ba¥/29 
sin 02 


S (2008 sin py Eee ey Ba 


[IpuMenaa 3aTem mpeoOpasoBaHve THMa (9), MOJy4YHM OKOHYATEJIbHO: 


aBy 1 fo, a a BY 
2 yaa Yr 1 
aA, Az VOLK USIOs Ee 00, (AiA2By) — t AsAs © ae 


aA ! Te v 
dA , By oa dAdi aBy 
— TOK As “001. ey (ine sin 6, —t 00; As OAL i + 
“AR v 
1 | Ode 0 a OBy 
(eS feet wag (ArAeBY)— $22 AAs = 
os nN) = b 
OAstbe OBy ke OAc. OBy 
= gy a Ay B0., = 2wa5 sin 6, = > 00a, a, . (14) 


j 


J\pa byHkuMonanbHo-AupepenttwanbHblx ypaBHenva (11) u (14) nosso 
im0T onpeyenT yee dynkunu > u Byno 3:aqanHpiM HayabHbIM 3HaueHHs 
MX. PeleHHe MOXKHO MpOBecTH UlaraMH MO BpeMeHH, oONpeyesiaa cneppa 4H 
ypasHenua (11) (ypapyenue Tlyaccona) Ob/Ot u u3 ypaBHexua (14) OB} / at 
(ByKpaTHoe pelleHHe ypaBHeuua Tlyaccona). 

CraxkuBaHHe MoxKeT ObITb MpoBeqeHO pasHbIMM cnocoOamu. B uacTHocTH,| 
eCJIH MO, Crvia2KHBaHHeM MOHHMaTb ocpeHeHHe MO KPyry WIMPOTbI, TO MbI Mosy- 
4M CHCTeMy ypaBHeHHH, pelliat KOTOPy!0 MOXKHO JlaTb MpPOrHo3 HeMOCpeCTBeH- 
HO HHeKCa UMPKYyJIAWHH (MHHYA MpoOrHo3 He30HaIbHOM WMpKYJIALMH). 


VMucTutyT npuksaqHon reousHku Tloctynusio 
Axayemun Hayk CCCP 6 VII 1958 


UMTHUPOBAHHAS JIATEPATYPA 
1 JI. B. Keaaep, Kypu. reopu3. u meteopon., 2, Ne 3—4 (1925). 
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Jloknsane Akanemun Hayr CCCP 
1958. Ton 123, Ne 3 


[PEO®H3HKA 


lr. H. KPYPJIAKOBA 


3ABHCHMOCTb MAFHUTHOM BOCMPHHMUMBCCTH COJIEM 
| OT COJEP)KAHHA B HHX BOJbI 


(ITpedcmasaeno axademuxom H. B. Beaogim 10 VI 1958) 


OnnuM M3 HaHOoJlee pacipocTrpaHeHHbIX MpHOopos AIA OMpekeneHHA MarHHT- 
HOH BOCIIPHMMYMBOCTH TOPHBIX MOpoOA ABJAeTCA acTaTH4YecKHit MarHHTOMeTp 
GC. W. Jonrunosa. [paqyuposxy storo npu6opa Aa onpekeneHuA MarHuTHoli 
BOCIIPHHMYHBOCTH TOPHbIX MOPO PeEKOMeHAYeTCH MPOH3BOAUTb He aOCOJIIOTHbIM 
MeTOOM I10 TOKY, a OTHOCHTeJIbHbIM — TIO MapaMarHUTHbIM couaM. IIpu rpa- 
Tyuposke mpHOopa UcMoNb3ylorcaA pA comeli H OKHCMOB, COMM MOryT ObITb 
De3sBONHBIMH H THApaTHpOBaHHbIMH. 

K uucily MapaMarHuTHbIX CoeqMHeHHH, KOTOpble OObIYHbI B XHMHYCCKHX Jla- 
JoparopHAax HM KOTOPBIMM MOSTOMY WIMpOKO NOMb3yIOTCA Mp rpakyuposke Mmpu- 
JOpoB MoseBbIe H CTal\MOHapHble MarHHTHble adopaTopHA, NpHHadexar (4): 
m DesBOAHEIe commu: CoCl,, CoSO,, NiSO,, NiCl,,.MnSO,, MnCl,, 
FeSO,(NH,)2SO,. 
| Kpuctanaaorugapartph: CoCle-6H20, COSO,-7H.O, NiSO,-7H,O, 
i 1,-6H,O, MnSO,-5H,O, MnCl,-4H,0, FeSO,(NHs:),SO,-6H,O. 

Bce mepeyuculeHHble Oe3BOHbIe COM MOFyT ObITb MOJy4eHbI MpocyliuBaHHem 

PHcTaJIOrHApaToB Mp onpedeeHHOH TeMMepatype: KpHcTaJOrHyparhl Tak»Ke 
MOryT ObITb NOJIYYeHbI MyTeM THApaTauun OesBOZHBIX covlel. 

IIpu rpayqyupoBke MarHuToMerpa MapaMarHUTHBIMM COeMHEHHAMM HaM IIpH- 
UNIOCb CTOJIKHYTbCA C HeMOCTOAHCTBOM MarHHTHOH BOCIPHHMYHMBOCTH coueH, 
KOTOPad 3aBHCHT OT IIpOlWeHTa Cofep2xaHHA B HHX Bob. BBusly oTcyrcTBuA 
B JIMTepaType COOTBeETCTBEHHBIX JaHHbIX, MbI MPHBONMM 3eCb pe3yJIbTAaTbI Hallux 
HCCJIeqOBaHHH. 

_3aKOH H3Me€HEHHA MarHHTHOM BOCIPHHMYMBOCTH COJIM B 3aBHCHMOCTH OT COo- 
ep2kaHHA B He BObI He H300ParKaeTcA MPAMOH JIMHHeH, COeAMHAIOULeH MaKCH- 
MaJIbHOe 3HaYe€HHe MarHHTHOH BOCMPHHMUYHBOCTH Oe3BOAHOH COM C HYJICBbIM 
3HAYCHHeCM MArHUTHOM BOCIPHHMYHBOCTH, CooTBeTCTBYIONHM 10% AucTHIIHpoO- 
BaHHOH Bob. JA ycTaHOBJIGHHA 3aKOHA H3MeHeCHHA MArHHTHOH BOCIPHHMYH- 
BOCTH COJIH B 3€BHCHMOCTH OT COJep2KaHHA BOAbI MbI IIPOH3BeJH CeLyloulHe HC- 
ceOBaHHs. 

Bessoguble cou CoCle, CoSO,, NiSO,, MnSO,, comb Mopa FeSO, (NH,4)2SO,- 
-6H,Ou Xp. 6b NosyIeHbl MpOcyuWIMBaHHeM MPH MOBbILIeEHHOM TeMMeparype, 
yKa3aHHOH JIA KaxkJou com B padorTe (*). HekoToppie Oe3BOHbIe COJIM Pe3KO OT- 
IHUMMBI OT HX KPUCTaJIMOrHApaToB MO BHelleMy BUAy. Tak, 6e3BoqHbIH CoClz— 
*BeTJIO-CHHHH MOpPOUIOK, B TO BpeMa Kak CoCl,-6H,O — kpacuble MOHOKJIMHHYe- 
“Ke KpUuCTaJJIbI; GesBoHEIH NiSO,—cpervio-xeTEIi, a NiSO,-7H2O— seurenbie 
KPHCTaWIbl H T. J. 

IIo 4 r KaxkJoH comm B OMHAaKOBOH capdopoBol Mocye OniIH MOMeLLeHbI B 
9KCHKATOP C AUCTHIJIMPOBaHHOH BOZO u BTeyeHHe OT | Jo 5 Heeb WIA pasmu4- 
IbIX COJIeH OTMeYaIOCb YBEJIMYCHHE BeCa COJIH, OOYCJIOBJIEHHOe MpHCOeAHHEHHeM 
30JIbl, H COOTBETCTBeHHbIe H3MeHEHHA 3HaAYeHHH MarHHTHOH BOCIPHHM4IMBOCTH 
‘upaTupyroulelica comu. Ha6soqenne mpekpalilasiocb Mo Mepe pa3MOKaHHA 
-OIH, KOTOPOe HacTyMaeT OOLIYHO BCKOpe Mocwe MpHCoeAMHeHHA BCeH KPHCTa- 
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ju3zallMonHol Bomb. JlaitbHelimiee H3MeHeHHe MarHHTHOH, BOCMPHHMUMBOCT 
COM B 3ABHCHMOCTH OT COJepxKaHuA BOAbI HaOsIOMasOCb MO PacTBOpaM, COCTAB 
JIABIUHMCHA H3 O€3BOLHOH COMH C OMpeAeJICHHbIM KOJIHMYECTBOM JHCTHJIJIHPOBaHHO 
BOJIbI. 

Tlowyuenublit 3aKOH H3MeHEHHA MarHUTHOM BOCIIPHHMUYMBOCTH COM B 3aBU 
CHMOCTH OT CoJlep>xKaHHA B Heli BOJbI H30OparkaeTcA JIOMaHOH sIMHHeh. XapaktTe 
MepeioMa JIMHHH ONpesetAeT BeEMYHHY MarHATHOH BOCMPHHMUMBOCTH 6e3B0] 
HOH COJIM, H UeM OHA OovIbLile, TEM pesue HAMeYAIOTCH H3JIOMbI JIMHHH. B orjeyb 
HBIX CIYUaAX, MPH MaJIbIX 3HAaYeCHHAX MAFHHTHOH BOCIIPHHMUMBOCTH 6e3BOUHOI 
COM, U3JIOMbI MOUTH He3aMeTHHI. 


x-0° 
¥ Colt, 


0 HOCH, DUCTS. wore Soo 


20 40 60 0 000% 
0 
Puc. 1. MarnuTuaax BocipHumunBocTb coelH CoCle 


u NiSOg B 3aBHCMMOCTH OT COJep2KaHHA B HHX BOJbI 


Ilepppii yyacroK KpHBolki (cM. puc. 1) coeqHHAeT 3HAYeHHE MarHHTHOH BOC 
IIpHUMUMBOCTH Oe3BOAHOM COJIH CO 3HAYCHHEM Ma@rHHTHOH BOCIIPHHMYHBOCTH e 
KpucTaorufipata WH XapakTepH3syeT HX MeXaHHyecKylO AByxda3sHylO CMEC? 
C Ppa3JIHUHbIM MpOWeHTHbIM COOTHOWeHHeM AByx cas. IIpn mepexoge comu ue 
6e3BOAHOrO COCTOAHHA B KPHCTaJJIOrHApaT BOa BXOAUT B KPHCTasMUeCKyIG 
pelleTKy COuIM H U3MeHseT ee crpyKTypy. Koneuno, He BCA Ge3BOMHAA COb Cpasy 
mpeppallaetcaA B KpucTalmorni~pat. I]poucxogquT mocTeneHHoe cMellieHHe Move? 
KYJI Oe3BOAHOH CoM, OO6aqaiouleH OObIMOH MarHHTHOHM BOCIPHHMUHBOCTHIO) 
C MOJIeKyJlaMM ee KpHCTaorugApata, OOslaqatoulero MeHbIIeH MarHHTHOH BOC 
mpHumuupocthlo. Ilo Mepe yBesIMYeHHA KOJIMUECTBa IPHCOCMMHEHHOM BOJbI BCE 
OouIblilee HCO MOMeKYJI O€3BOAHOH COM rHApaTupyetca, HW MarHHuTHaA BOCIIpH4 
HMUMBOCTb YMeHblUaeTCA JO 3HaYeCHHA MarHUTHOH BOCMPHHMUHBOCTH MOJIHOr 
KpucTasJorHspara. | 

Bropo yuacToK KpHBOH XapakTepH3yeT ABYXa3HylO CMeCb KPHCTaOrH ys 
paTa C HaCbILeHHbIM pacTBOpoM coun. Ona coeq_MHaeT 3Ha4eHHe MarHHTHO 
BOCIIPHHMYHBOCTH KPHCTaJJIOrHApata CO 3HaYCHHeM MarHUTHOH BOCIIPHHMYHBOC} 
TH HaCbILeHHOrO pacTBOpa aHHOH COJIM, XapaKTepH3yA UX MeXaHHYecKyIO CMeChy 

TloceqHu, TpeTuH yuacTOK CoeqHHAeT 3HaYeHHA MarHHTHOM BOCTIpHHM4 
YMBOCTH HACBILeHHOrO pacTBOpa CO 3HaYeHHCM MarHuTHOM BOCNpHUMUHBOCTH 
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MMCTHJIJIMPOBaHHOH BOAbI — c HysIem. XapakTep KpHBo onpesenaeT mpollenr- 
oe COojepxKaHHe KOMMOHEHTOB CMeCH HM CTeMeHb THpaTalluH MOHOB. 

| Ilpopegenubie uccaeqoBaHua No3BOMAIOT CeaTb BaxXKHbIli BbIBOJ O XapakTepe 
HM3MeCHCHHA MarHHTHOM BOCIPHHMUMBOCTH COJleH B 3aBHCHMOCTH OT HaHuHA B 
[HHX BObl — KaK B CTPYKType MOJIeKYJIbl COMM, TaK HW pH ee MexXaHHyecKoH 
MpHMecH — HW JlaeT BOSMOXKHOCTH OpeleHTb MO MarHATHOM BOCIPHHMUMBOCTH 
PacTBOpa KOHIUeHTpalHio B HeM COUN. 

[IpusoquMble B WMTepaType 3HaveHHA MarHuTHOH BOCIpHMMYMBOCTH ComeH 
OJKHbI COMPOBOKMaTbCA YKa3aHHeM, K KAaKOMY COCTOAHHIO COJIM OTHOCHTCA 
WaHHoe 3HadeHHe MarHHTHOM BOCMPHuMUHMBOCTH. 

| BplOupasd sTaOHbl AA TpakyHpoBKu MarHuTOMeTpos, CuleLyeT pelBapuTesb- 
HO IIPOCYUIHBaTb COJIM MpH onpeseteHHoH TeMnepaType HU OpaTb 3aBeoMo 6e3- 
BOJHbIe COCMHEHHA C ONPeNeeHHbIMH JI HAX 3HAYCHHAMH MArHHTHOH BOCIIpH- 
MMUHBOCTH, JIHOO BLIOHPaTb B “a¥ecTBe 3TAOHOB CTOMKHEe COeAMHeHHA, He IpHu- 
COeHHAIOULMe MpaKTH4eCKH BOJBI. 

K TakHM COeqMHeHHAM OTHOCHTCA Oe3B0,HaA ABYOKUCb MapraHia MnOz— 
MepHbI KpuCcTamimueckHi uM aMopHbIli MOpowoK, KOTOPbIi, B OObIMHBIX 
YCJIOBHAX He IpHcoequHAeT Bar HW He H3MeHAeT CBOeFO COCTABA IPH MpOKavIH- 
BaHHu, a CJleMOBaTe/IbHO, He H3MeHAeT CBOeH MAarHHTHOH BOCIPHHMYHBOCTH, 
papHok 38-10% CGSM. 

JloctaTouHo cTOHKUM ABsIAeTCA BOAO CoemMHeHHe FeSO,(NH,),SO1- 6H,O— 
cob Mopa, KoTopad B TeyeHHe pAa ET MPH HOPMAJIbHbIX YCIOBHAX XPaHeHHA 
He MeHAeT B/laxKHOCTH H MarPHHTHOH BOCMpHMHMUMBOCTH, paBHol 27-10°-* CGSM. 

Haxomyeuue pyrux cTouKHX COeAMHeHHH, He MeHAIOULMX BJlaxKHOCTH B 
OODIYHBIX YCJIOBHAX HU, CIEMOBATeJIbHO, COXPaHAIOWLNX CBOIO MarHHTHY!O BOCIIpH- 
HMYHBOCTb, ABJIACTCA TpeAMeTOM jlaJIbHeHWIMX MCCeqOBaHHl. 

_ Hawmenee ylauHbIM H3 NIpHMeHAeMBIX celiac 9TaoHOB aBsseTcA MnCl, 
‘KOTOPBIM, C OMHOH CTOPOHEI, Jerko yBulaxKHAeTCA, a C Apyrou, Mp MpoKaJIn- 
BaHHH Ha Bo3qyxe mepexoguT B Mn,O, c Bplgenenuem HCI. 

YcTaHOBJICHHbIe 3AKOHOMePpHOCTH H3MeCHeCHHA MarHHTHOHM BOCIIPHHMUMBOCTH 
‘COJIM B 3aBHCHMOCTH OT COJepxKaHHA B Hel BOI HIM COM B BOse B Cyuae 
pacTBopa He TOJIbKO MOFYT ObITb HCNOMb30BaHbI IPH BbIOOpe ZTAJIOHOB WIA rpa- 
AYHPOBKH MarHUTOMeTPOB IIPH H3Y4eHHH MAarHHTHbIX CBOHCTB TOPHbIX MOpod, 
HO Tak?Ke MOryT HaHTH MpHMeHeHHe B XMMHMYeCKOH IIPOMbIMVIeHHOCTH WIA 
ompekeleHuA BUaKHOCTH Cole H pH OMpeleIeHHH KOHIWeHTpalu COJIAHBIX 
pacTBOpos. 


MuctutyT reooruu moue3HblxX HCKOMaeMbIX Hocry nao 
Axkafemun Hayk YCCP 10 VI 1958 


WUMTHPOBAHHASA JIMTEPATYPA 
15.M.Anopckudk, H.W.Cnupugosuu, CoOopu. tp. Bcecow3H. HayyHo-Hccu. 


wHcT. MeTposornw uM. JJ. HW. Menpeseesa, B. | (43) (1940). 2? 10.B. Kapaxkun, Uucraie 
XuMHYeCKHe peakTHBbI, 1947. 
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Jlokxxagn Akagemun Hayk CCCP 
1958. Tom 123, N 3 


TEXHHYECKAA PH3HKA | 


Bb. H. BOJITAKC u B. H. COKOWIOB | 


O KOS®®UHLMEHTE NOPJIOWMEHHA (OCJIABJIEHHA eae | 
BETA-JIYYUEM B MOJIYMPOBOAHHK AX 


(IIpedcmaeaeno axademuxom A. ®. Hope 14 VII 1958) 


Ila pacueToB, CBA3AHHbIX C NMOriouleHHeM B-syyeH B TOHKHX IJIeHKaX MO- |f 
PIOTHTeIA, OObIYHO MOMb3yIOTCA HaOwOMalouleHcA Ha OMbITe SKCMOHEHIMAJb- | 
HOH 3aBHCHMOCTbIO ~ 

hee [pen ; (i) | 


‘ 


re J) — HHTCHCHBHOCTb MyuKa B-syyeH Oe3 normoTuTemA; / — HHTCHCHBHOCTb 
myyka, Mpollemmero yvepes cIOH MOPIOTHTeNA TOJWHHOH x; }! — JIMHeHHbIA 
KOSPPUUHEHT NOPIOULEHHA, 3aBHCALLMH OT SJICKTPOHHOM MJIOTHOCTH BelLeCTBa- 
NOrlOTHTeIA HW PpaHvuHolt 9Hepruu B-cnekTpa. Bmecto sIMHeHHOrO KoSPppulHeH- 
Ta MOPIOueHHA # YacTO yNoOHeH MOMb30BaTbCH MAaCCOBbIM KO9PHUHEHTOM 
MOFJIOULCHHA {'y, PABHbIM OTHOLIeHHIO L/P; 3]\eCb Pp — IVIOTHOCTb BeLLeCTBa- | 
normoTuTeia. IIpu 3TOM CuHTaeTCA, YTO MOCKOJIbKY MaCCOBaA TOPMO3HasA CIIO- 
COOHOCTh JIA B-YaCTHL OMpeeiAeTCA SIEKTPOHHOM MVJIOTHOCTbIO BeLLeECTBA, TO | 
B Ipeketax mocrosucTBa oTHOWeHuA Z/A (roe Z — aTOMHbIH HOMep, A — aTOM- 
HbI Bec) MaCCOBbIH KOSPPHUMeHT NOPOULeHHA , Wiad B-slyuel Cc WaHHOH rpa- 
HMYHOH JHeEprHel JoO2KeH ObITb NOCTOAHHOH BeIMYHHOH HU He 3aBHCeTb OT MpH- 
podbl norjotutena (1%). 

Oyuako, Kora B Mpollecce HeKOTOPbIX HCCJIeqOBaHHH NMoJyNpOBOAHHKOB 
C HCMOIb30BaHveM B-aKTHBHbIX H30TOMOB B Ka¥eCTBe HHJMKaTOPpOB HaM 1O- 
HawOOusINCbh JaHHble oO KoaPuUNeHTax Noriowenua B-yuel H MbI CONOCTaBHJIU 
W3MepeHHble HM BbIUHCJICHHbIe NO TaOJIMYHbIM JaHHbIM WIA aJIOMHHHA UX 3Haye- 
HUA, TO yYOeUJIHCb, YTO YTBEpXKeHHe O HeE3ABHCHMOCTH MaccoBoro kosPdullHeH- 
Ta MOPIOULeHHA OF MPHpOAb! NOrMOTHTeIA 3ecb He uMeeT Mecta. IlosTomy Ham 
MpeWCTaBIANOCb HHTEPeCHbIM MPOCeMHTb, KaK CBA3AH MaCCOBbIM KosdPulMeHT 
norouleHua B-sryueH C HEKOTOPbIMH CNelM@HYeCKHMH OCOOCHHOCTAMH MOJYMpo- | 
BOJHHKOBbIX MaTepHaJioB, B YaCTHOCTH C OCOOCHHOCTAMH CTPOeHHA SHEpre4rH- | 
yecKOrO CMeKTpa IICKTPOHOB B MOJIYNPOBOAHHKaxX — HaJIHUMeM 3alpeuleHHon | 
30HBI. 

B kayecTBe OOBEKTOB HCCIeELOBAaHHA Ob BbIOPaHbl CeLyIouMe Nomynpo- 
BOJHHKOBbIe MaTepnaubl: S, Se, Te, Ge, InSb, GaSb, HgSe. CdTe, ZnTe, PbTe, 
PbSe, a Takxxe ulemouHOramoNsHbIe coequHeHun NaCl, CuBr, KCl, KBr, KJ. 
Vcrounnkamu §$-1yuelt ca1y2KMIH palwoakTuBHble u3otombl: S °°, Cat®, W28, | 
Sr °°, Te 94, P , oOnaqaioulve mpoctbim u B-cnekTpamMu H OOecneunBalollne 
HCCvleOBaHHe B WIHpOKOM MHTepBavie 9HeprHH OT 0,169 no 1,701 Mos. 

Hccneqopanne mpov3Bo,Mi0cb Ha TOHKHX MVI€HKaX, NOJYYeHHbIX Hcnape- 
HHeM B BakyyMe. TloaoxkkaMu CJY2KHIIM MaCTHHKH KOHJeHCaTOpHO! c0 Lb 
TOMMMHHOH 15—20 wv. Ja KaxKoro H3 HCCJICMOBAHHbIX BELECTB ObIIO H3rOTOB- 
JIGHO MO HeCKOIbKy OOPa3OB TOMMLMHOK OT 2—3 no 20—30 v. Tonmuna cos 
OnpekelAacb B3BeWIHBAHHEM Ha MHKPOaHaJIHTHYeCKHX BeCaX C UYRCTBUTeVIb- 
HocTbIO 0,02 mr, a OHOPOAHOCTh COA NO TOMLIMHE KOHTPOMHpPORaNach ¢ M0 
MOLIbIO OMTHMeTpa WIM MMKPOHHTepdepomerpa. KouTpoulb XHMHYeCKOLO CO- 
CTaBa COCB OCYULECTBIAJICA NOCpeACTBOM H3MepeHHii yJebHOrO ConpoTHBue- 
HHA HW NMOCTOAHHOH XowNa OTAeEMbHbIX OOpa3sllos. 
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Hi3mepeHusA KoodulnenHTOB MOPIOULeCHHA MPOW3SBOAnINCh C MOMOILLbo TOp- 
(OBbIX CUCTYHKOB Ha CTaHJapTHOM H3MepHTebHOH ycraHosKe Tuna B. Mecrou- 
(MK P-H3/1YYeHHA MOMelaICA B aJIIOMHHWeBOH YallieuKe Ha GHKCHPOBaHHOM 
acCTOAHHH OT CueTUHKa, a Me%KAy CueTUHKOM H HCTOUHHKOM MNOMellanuch 


41) 
\,. Te 
AY Se 
15 
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Xm 
w 
(0 20 30 36 Ov 68 10 15 20 36 


vc. 1. OTHocHTesbHbIe KosbbHHeHTEI 
(ormoujeHuA B-1yyeH u30Tona P® g 
cepe, CevleHe u TeVJlslype 


Puc. 2. OrtnHocuTenbupie / Koatbputventst 

norsiomjenua B-nyyeH uszoTona 11?4 B 

OHHAPHEIX MOJYNPCBOLHHKOBbIX COCAHHEHHAX 
c peieTKoH Tuna, ZnS) 


ACCIENYEMble MJICHKM BelllecTBa-norsoTuTeaA. [Ip sToM H3MepsvINCh 3HadeHHA 
ABTCHCHBHOCTH B 34BMCHMOCTH OT TOJIHHbI MWJIeHKH HM 10 MOYUeCHHBIM JaHHbIM 
IpeleMAMOCh SHAYEHHE [y. 

Kak H3BeCTHO, Pe3yJIbTATbI H3MePeHUA Ha cueTUMKaX BeCbMA UYBCTBHTeJIbHbI 
: B3aHMHOMY PaCNOJIOXKeHHIO MOPIOTUTeIA 
4 MCTOUHHKA H3JIYYeHHA OTHOCHTebHO 
cuyerunka. J]na [toro uTo6bl HcKOUNTS 
3IMAHHE STOFO reoMeTpuyeckoro cpakTopa, 
MbI B HallMX OMbITaX BOCMOb30BaJIHCb OT- 
a H3MepeHHAMH MOPsOuleHHusA, 
wmpedeiAdA KaxKAbIA pas KooppuunenT B- 
1yueli B “HccieqyeMoM BeulectBe (tox) H 
3 STaOHe (Mo,,) (B KayecTRe 3TaIOHa HaMU 
Sb BbIOPaH asIOMHMHHH). Onbir noKa3au, 2 4 6 8 36 
ITO H€3aBHCHMO OT H3MeHeHHA TeoMeTpH- AE 
WeCKUX YCJIOBHH (ONMHAKOBLIX KaK JIA Pye, 3. Ornocntenpnnie Koo@pHuveHTEI 
AJFOMHHHA, Tak HW VIA UccueyeMoro Be-  norsoujenua B-1yyeli B WleTO“HOraOHy- 
ULeECTBa) Peepers U A Mo Al Bcerya reais See ieteoh (NaCl Bangam Died 
CH MOCTOAHHOH BeHYMHOH (Aa B-syuel B-nyun Cass 
Kaxkoro u30Toma). B cBa3H C 3THM BCe 
NaHHble O KosdPulnenTax MOrouleHus 
3-TyueH B HCC/I€COBaHHbIX BelUleCTBaX MPHBOAATCA HAMM B OTHOCHTEJIbHBIX e]H- 
TMUAX 11 = }py/tonie 

Ha puc. | npuBogxatcd 3HaveHHA OTHOCHTEMbHbIX KOIPPHUNEHTOB MOrvo- 
weHua $-1y4yelH paquoakTuBHoro u3oTona cpocdopa P* ja cepbl, cemeHa u 
renmypa. Ilo ocw a6cllucc 3ech OTJOXKeCHO 3HaYeHHe UIMPHHbI 3anpeuleHHor 
3OHLI SHEPreTHYeCKOFO CMeKTpa I/ICKTPOHOB B 9THX BellecTBax (AZ). Anauo- 
rHUHbIe PpaPpuKU TpHBOAATCA Ha puc. 2 AA OvHAPHbIX MOJYNPOBOAHUKOBbIX 
SOeAHHEHHH CO CTPyKTYpOH UHHKOBOH OOMAaHKH HM Ha puc. 3 — AIA WemouHo- 
“aJIOMAHbIX COeCIHHeEHHM HM MOJYNMpOBOAHHKOB co cTpyKTypol NaCl. 

M3 mpuBeqeHHbIxX rpaPukoB HariAHO BUHHO: 

1. [na uccneqoBaHHbIX MOJYAPOBOAHUKOB H WeOUHOraIONAHbIX KPHCTa- 
NOB MACCOBbIH KOIpPPuUneHT NorsouleHHA B-syyeh B pAe CLyYaeB CYLWLeCTBEHHO 
TMMYAeTCA OT 3HAYCHHA MaccoBoro KOSPPuUNeHTA MOTVIOWLEHHA aJIIOMHHUA. 

2. Hecmorps Ha 3HaUHTebHbI pa3s0poc MaHHbIX, B MpefeaxX KaxKOH 
“‘pylMbl BeuleCTB C OfMHAaKOBOH cTpyKTypow (oOazatomux OMHAaKOBOH 
bopMolt OpHJIJIIOSHOBIX 30H) H CXOHbIMH (PH3HKO-XHMHYeCKHMH CBOHCTBaMH 
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HaOMOfaercA 3AaKOHOMepHOe yBeMMYeHHe Koappulvexta 1G sn tily C YMeHE 
II@HHeM IWHpHHbl salpeileHHoU 30HBI. 
J\na Toro, 4Todpt eile pas yOequTbCaA B TOM, 4YTO MAaCCOBbIi Koapbunuen 
norjoweHua B-yyeH B MOMyNpOBOAHHKaX 4YBCTBUTeeH K IWIMpHHe 3ampeite 
HOH 3O0HbI, Mbl PeUIMMH MpOBepHTb 3TO Ha ABYX MOAMPMKAaWMAX OMHOTO U TOF 
*Ke BeulecrBa, OdTaaoWAX pa3MUHbIMH 3HAYCHHAMH IIMPHHbI 3allpelleHHo) 
30HbI. YAOOHKIM OObEKTOM AIA 3TOM Wem OKa3asICA CeeH, aMOppHaA MOJH 
(buKalldaA KOTOPOro MMeer IIMPHHY 3ampedleHHo 30HbI ~2,3 9B, a KPUCTalT 
uecKad Mosubukatua ~0,7 9B. Bela u3roToBleHa CepuaA MWWIeHOK amMopduore 
celeHa. Ha KOTOpbIX OblIO H3MepeHO NorsouleHve. 3aTeM 9TH MIeHKH NOABepry 
JIMCb KPHCTAMIM3aluu MU MpH TeX Ke YCJIOBHAX CHOBAa OblIO H3MepeHO NOFOUyes 
Hue. Oxka3alocb, YTO BO BCeXx caydaax MoruouleHHe YBeAMYHBaeTCA npuMepHd 
Ha 40%. 
TlomyyeHHad 3aBMCHMOCTb MaccoBoro Koop bullaentanormoulenus -ayuel 
OT WIMPHHbI 3ampeuleHHOH 30HbI MOMYNPOBOAHUKOB HM WieOUHOra/IOHHbIX KPH 
CTaJJIOB HaXOWMTCA B Ka¥eCTBCHHOM COracHH C COBPeMeHHbIMM NpeCcTaBule: 
HHMAMM O MeXaHH3Me MorsmouleHua B-s1yueH B BelLeCcTBe. | 
Kak u3BecTHo, OclaO/IeHHe HHTCHCHBHOCTH My4Ka B-yacTHIl np IIpoxox*k er 
HMM Yepes TBepkoe TeMO BbIZbIBACTCA PANOM CJOXKHLIX ABJICHHH, CBA3SAHHBIM 
C MpouweccoM ympyrux M Heympyrux coyfapeHuli OvicTpbIx YaCTHIL Cc 91eKTPOH| 
HbIMM OOOOUKAMH WH aTOMHbIMM Apamu BellecTBa. OgHako Wa B-yacTHy pac 
CMaTPHBaeMbIX HAMM 3HeEPruit OCHOBHYIO POslb B NOFIOULeHHU MrpaloT Mmpowec 
Chl BO3OYKACHHA H HOHH3AILMH 3/ICKTPOHHbIX OOOJIOUeK ATOMOB BelLeCTBa-04 
TIOTHTeIA HW CBA3aHHbIe C 3THM MoTepu 2Hepruu B-yacTHy. Kak caeqyeT ua 
Teopuu (*), YeNbHbIe MoTepH JHEPrHH ABM XKYULeHCH 3apaAxKeHHOH 4acTutled 
Ha BO30yKWeHHe WH HOHH3AlLMI0 3JIEKTPOHHBIX OOOOUeK ATOMOB BelIleCTBa-M0- 
TIOTHTeIA CBAZAHbI C YCPeMHeHHbIM 3HaveHHeM MOTeHI[Malla HOHM3AaILMH 3THX 

aToMoB / COOTHOLIeHHeM 
4 : 
Teese g 

g 


3ylecb € — 3apay a1eKTpoHa; Z — aTOMHbIli HoMep; N — uncsi0 aTomos B | cm’ 
BelecTBa-norjoTuTeia; E& — KuHeTMYecKad 9Heprua B-"acTHUb. TlockombKy 
BEPOATHOCTh HOHU3ALMM OOPaTHO MpONOPUMOHAabHAa MOTeHWMay MOHM3AalHH, 
a BePOATHOCTh HOHH3ALHH 9JIEKTPOHOB BHYTPeHHHX OOOMOUeK Ha MOpAOK Be 
JIMUMHBI MeHbINe BEPOATHOCTH HOHH3aIlHH 3JIEKTPOHOB BHELIHHX OOOOUeK, TO 
6e3 OO/bIIOH MOrpeWIHOCTH MO2KHO B KauecTBe BeMUMHbI J MpHHATS 3HayeHue: 
MOTeHUMala WOHW3allMH BasleHTHbIX aTOMoB. B HenpoBOAAUIHX Ke TBEPAIX! 
Teax (oy MpoBORHHKaXx M AM2IeKTpHKax) BemHunHe J 6yleT COOTBETCTBOBAaTh 
WWM pHa 3ampelleHHok 30HbI AL. Orciojia, BepoaATHO, HU BbITeKaer HaGuOAalomlancs | 
CBA3b KOSpPPulueHTa MOrOULeHUA B-nyyeli B NOMYNPOBOMHUKaX WH UeJIOUHO-- 
TaOHAHbIX KPHCTalwax C WHPHHOH 3ampeuleHHOH 30HbI. 
Ulonyyenubie HaMH Pe3yJIbTaTbl HOCAT JIMUIb Ka¥eCTBeHHBIT xapakTep 
TpeOyioT elle KOJIMYeCTBeHHOFO YTOUHeHHA. OnakO HaM Ka3aslocb Weecoo6pasz- | 
HbIM OOpaTUTb BHUMaHHe Ha HaOOMaloulMeca OCOOeCHHOCTH B MOrOMeHUH B- JY |i 
qeli MOJYMPOBOAHHKaMM HM UleIOYHOraOMAHbIMA KPHCTaslaMu, KOTOpbIe cwe-| 
yeT HMeTb B BUAY pu pacueTax, CBA3AHHbIX C OCMaOmeHHeM HHTeHCHBHOCTH 
3-ryueH B TOHKHX COAX ITHX BeILeCcTB. 
Bpipaxkaem OnarofapHoctb B. T. Inauenopy 3a momonib B u3roToBeHHH| 
(JI€HOK aMopHoro M KPHCTaIMYecKOrO CeneHa H yuacTHe B U3MepeHHAX. 


MuctutyT moaympoBoxHuKoB Tloctyn 
Axajlemun HaykK CCCP 19 Vv 1958 | 
| 


UHTMPOBAHHAA JIATEPATYPA 


'T. OpuaAnaennep, Tx. Kenuegn, Brenenve B paaMOxHMulo, WJI, 1952, 
crp. 161. ? A. H. My pu, Bsegennes paguoxummo, JI., 1955, crp. 105. 3 C. M. Pa it. 
cexkuit, B. ®. CmMupuos, ®u3uyeckue ocHOBbI MeTona payoaKTHBHBIx usotonos, M., 1956, 
cTp. 98. 4 Okcnepumentampuas afepHad (tusuka, nox pel. 9. Cer pe, WJ, 1955, erp. O15. 
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Jloxnayn Akanemun HaykK CCCP 
1958. Tom 123, NM 3 


TEXHHYECKAH PH3HKA 


B. A. KA3AHLILEB 


MCCJIENOBAHHE K8-TPYNMbIl PEHTTEHOBCKOFO CHEKTPA 
MAPIAHUA B CIWIABAX CHCTEMbI Mn — Ni 


(ITpedcmaeaexo axademukom H. B. Beaoeoim 21 IV 1958) 


| Hacrostee ucceqopanue ABAAeTCA MpoouKeHHeM paOoT aBTopa, HavaTHIx 
21952 r. (*, *). Usyyeno nopezenve PopMbl, LWHPHHEI, MHTeHCMBHOCTH H JWIMHbI 
paubt K85-Mosoc Mapranlla NO BAMHHeM M3MeHeHHA CocTaBa M TeMMepaTypbl 
MJIaBOB, a Tak>Ke NOM BJIMAHHeEM MarHHTHbIX MpeppallleHuli cnaaBos. Ono- 
D€MCHHO M3y4alOcb MoBefeHue HHH KB, ucaTenmutos Kp’ u KB’ maprauisa. 
TaOm. | mpuBeeHbl cocTaBbl u3y- 


leHHbIX CMvaBoB. CrvaBbl TOTOBHJIMCb Hie Seba 


3 SEKTPOMMTHYECKHX MapraHlla wH 2 | , : ie 
i 2 o o 
MKeJIA HW BbICOKOYaCTOTHOH BaKYYMHOH & | & M = oa 
| rT 5 eae arHuTHoe aa O2y 
equ. pumMecu CocTaBJIHJIH He Ooulee B es cocTOAnHHe $5 2 oct} 
j 0% o% F a Bu OS 5 fest. 26 
025%, B ToM uncne 0,014% Fe wu ¢ | 3". np 20 g80|8ee 
,011% Co. Viamepenue temmepatyp 4 | S23 HEe (oe 
‘aPHHTHOrO) § lipeBpallleHHA cCMmwaBoB 
POH3BOAuIOCb B MHTepBasie 20—350° 1 | 40,1 | He marsurasiii — | 3,685 
PH WoOMOULH OObIMHOrO aHH3OMeTpa. A a ae pre TE I ee BD, 
| CnektTpbI MapraHiia BosOyxKtanuch = 4 | 67'47| Ou. cabo ? 
€PBHUHbIM MeTOJOM HM CHHMaJIHCb pH MarHuTHblii 294-4 | 3,575 
OMOULH BaKYYMHOrO cleKTporpada c 2 | 86,21 | Peppomarnntnpiii 250-5 | 3,552 
6 | 92,43 | PeppomaruutHB [297-45 | 3,534 


3OPHYTbIM KPHCTaJIJIOM, KaK H B paOo- 
ax (*, *). Hiccnenyembie o6pasitnl cna- ~_* YAswepeno apropom. 

OB TOTOBMJIHCbh B BHe KpyrvJIblx TaOwe- 

9K, AHaMeTpoM 16 MM, TovIl{HHOIO 3 MM ¥W 3allpeCCOBbIBaJIHCb B KpaCHOMeJHyIO 
WIOBKY aHOa peHTreHOBCKOH TpyOKu. TemnepaTypa oOpa3lloB BO BpeMa 
beEMKH CMe€KTPOB KOHTPOJIMpoOBallaCb Mp TOMOLMIM CMIaBOB-MHAMKaTopos *, 
OMELLaeMbIX B ILWJIMHIPH4ecKve OTBEPCTHA, PaCMO/O*KeHHb!e B OOMacTH PoKyc- 
oro NATHa aHoga. Bapbupys yaembuyto Harpysky (BT/MM?) Ha aHoje peutTre- 
OBCKOH TPYOKH, MOXHO OblIO JerKO MoMaaTb B OOacTH deppo- u NapaMar- 
MTHbIX COCTOAHHM CIaBOB. 


Pe3ya@bTaTH 


Carenmut MnkK8" nospasaicd He Bo Bcex caryuaax. Ilopot on cTaHoBHIcA 
‘Olb claObIM HW Luddpy3HbIM, 4TO H3MepeHHe JVIHHbI BOJIHbI CFO CTaHOBHJIOCb 
2BO3MOXKHbIM. M3 paccmoTpenua puc. |, koTOpbl MpuBeleH WIA MuOCTpa- 
uu pce K8-rpynnpl cnektpa Mn, puguo, uro dopma caTenmuta K%” noyzBep- 
€Ha BJIMAHHIO COCTaBa CIIaBOB: Ha MHKpodoTorpaMMe @ OH BbICTYMaeT JOBOJIb- 
) OTYeTJIMBO, TOra KaK Ha MHKpoPotorpaMme 6, CHATOM pH Tex Ke YCOBHAX, 
>B cnaapec 51,3% Ni, stor carennuT nouTn ucues. MnkK8” oKka3asca nol- 
Sp2KCHHbIM BJIMAHHIO TeMMepaTypbl, a TaK*Ke MAPHMTHbIX MpeBpallleHHH CrVa- 


* ror meTog, BriepBble Obl mpesquoweH O. E. Batinuireinom (?) u oOcTosaTewbHO UccaeRO- 
H aBTopom (3). 
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Bos. [ipu nepexoye Yepe3 JIMHMIO MarHHTHOPO IpeBpalleHHA MO OCH KOHIMCHTP 
Iii KOMMOHeHTOB B CIviaBaX, a TakxKe Mp Mepexofle Yepe3 TOUKY Kropu ney 
jlaeTcd 3HauHTeIbHOe YMeHbuleHue unTeHcuBHoctu Mn KB" (cM. puc. 2). Bec 


Ma MHTepecHoe moBeseHue KB” nod BMAHMeM XHMHUeCKO! CBA3H OOHApy2KeH 
6 a) 
bias 


MB pe Apyrux pador (*, 


a 6 


Pue. 1. a — cnaasp Ne 6; 6 — cnmas Ne 2 


Carenmut MnkK®8’ Bo scex calyyaaix nouyyasicA JOBOJIbHO’ HHTCHCHBHBIM 
B He€KOTOPbIX CJly4aiX MAKCHMYM €fO OTYeTJIMBO OTJeJICH OT JJIMHHOBOJIHOBG: 
BeTBH K8, (cM. puc. 3 u 4).© opma catenmuta MnK8, 3aMeTHO HCKaxKaeTca He 


M 6 


” | 
Puc. 2. 3aBHcHMOCcTb MHTeHCHBHOCTH CaTemutTa K g Mapranta (cmap Ned) or Marnut- | 


HOrO MpespalenuxA (mepexox uepe3s Touky Kriopu). a — go mMaruuTHoro TIpeppallenus, 
6 — nlocle MarHuTHorO MpeBpauenust 


JIOKCHHEM Ha Hero AIMHHOBOAHOBOM BeTBH KB’. Teomerpuyeckoe: joTsenenni 
MnK8’ or sauHuu KB, Bcerga BHOCHT M3BeCTHHIC MOPpeliHOCcTH, > MO3STOMY | 
hope catemuta K8’ npuxoqutces cyqutTs npH6rmKeHHO. Omnako MHOrouncaeHl 
HbI€ WaHHbIe 9KCMePHMeHTa MOKAa3bIBalOT, 4TO opMa caTermuTa MnK8’ apni 
M3MeHAeTCA Kak MO BJIMAHHMeM TeMIMepaTypbI, TaK HM NO BMAHHeM ee | 
CII aBOB. 
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OnpejlesteHve pasuMuHbIx XapakTepucTukK JMHHH MnK®, 6biuio mpoBeseHo 
- TOYHOCTHIO, BHOJIHE MOCTATOUHON JIA KOMMUeCTBEHHOM OMeCHKM ee MOBECHHA. 
lonyyeHHble pesyabtaTbl sKcnepuMeHta moKa3avIM, YTO 9Ta JIMHHA He NOL- 
sep2KeHa BJIMAHMIO TEMMe€PaTyPbl, MATHHTHBIX MpeBpallleHHli H COCTaBa CIaBOB. 


Pue. 4. Cnaasp Ne 5 


Pue. 3. Cnnasp Ne 3 


{HaJIOrHuHoe moBesenne K8, oOOHapyKeHoO U B PAE APyrux IKcNepuMeHTasb- 
(iBIX UccelopaHHH (7), 

YiccneqoBanne nojocht MnK®;, cBa3aHHoli Cc BaJleHTHbIMU 9J1eKTPOHaMH 
TOMOB MapraHl{a B CivlaBax, MpelcTaBJAIO OombuIOH MHTepec. PesybTarHt, 
JIJIOCTpHp youve MOBeeHHe Pa3JIMYHbIX XapakTepucTHK K5-nooc MapraHita 
| 3aBHCHMOCTH OT CocTaBa, TeMMepaTypbl H MAPHUTHBIX MpeppallleHui cmaBos, 
puBereHbl B Tad. 2—5, re NPMHATH! CeMyroulMe OGosHayeHHA: AK Bs5-lMHAa 


Ta6Oauna 2 Ta6anua 3 

aBHCHMOCTb xapakTepscTHK MnK85-nou0- 

bl OT cocTaBa cmaBoB (pH Temmepatype 
oKos1o 300°) * 


SaBHCHMOCTh XapakTepucTuk MnK§5-nonocpl 
oT TeMnepatypbl (cmaB Ne 3) 


' NoNo cnaBoB O6nacTb Temnepatyp B °C 
XapakTepHcTHKH XapakTepucTH- 
MnK®, 1 %.3 5 ka MnKBs | oxosto 120 | oxono 300 | 400—450 
AKBs, X 1893 ,08] 1893 ,02] 1893,13  AKBs, X 1892,81 | 1893,02 | 1893, 34 
Ey, 3B 0) Io WD AE,,,, 3B L353 Ag Wb @ 
a PO tore Soe 14,6 11,9 10,7 
i 2400 1050 870 I, 1300 1050 960 
ap. 14 iN) 1,4 ap. ia2 1,06 1,83 


* Bee ciaBbl HAaXOLATCA B MapaMarHuT- 
IM COCTOAHHH. 


WIHbI MakcuMyMa KBs5-nowlocbl (B X); AE®;— usMeHenne 9Heprun KB 5-cboToHa 
} QJICKTPOH-BOJIbTaX) TIpH Mepexoye capa H3 teppOMarHUTHOFO COCTOAHHA 
mapaMaruutHoe; AL:),— wupuHa MnkK8s wa nmowoBHHe Jax B 2JIEKTPOH-BOVJIb- 
1X, /max—-HHTeCHCHBHOCTb MakCHMyMa K85-MoJIOcbl OTHOCHTeJIbHO CTaHJapta 
BbIOpaHHOrO Ha KOPOTKOBOJIHOBOH BeTBH wIMHHH KB,, J; — wunTerpadbyast 
OTHOCHTEJIbHBIX eHHWWaX, Qg,— HHJleKC aCHMMeTPHH 


) 
ITEHCHBHOCTb B 


g,- MOJIOCHI. 
5* 454 


Ta6Oauna 4) 


Vsmenenve xapaktepuctuk Mn K®5-novlocbl pH MarHHTHOM IipeBpallleHHn, | 
TIPOHCXOALeM MO, BJIMAHHeEM H3MCHCHHA COCTaBa CIJIaBOB : 


oe Marnurtnoe AKB;, X Akgs Xx | AEg, 3B I I; AEi),, 9B a | 
a cocTosHHe Ps Bs By max Z 2? Bs 
6 | ®eppomaruurTHpii| 1892, 32 Ale) 1,0 13,6 A od 
+0,31 —f1 02 
5 | Tlapamarsutupit | 1893,13 Onan p -O59 {Ph Ale 


Tao Unt aug 


Vsmenenve xapaktepuctuk Mn K5-nmoJiocbl npH MarHuTHOM MmpeBpailleHuH, 
HpPOWCXOAMLEM MOL BIMAHHEM TeMMepaTypbl (Mepexog uepes TouKy Kiopn) 


AKBs, K | Adg., X | AE. 98 | Imax 


NoNe Maruutuoe 
cocTosHHe 


®eppomarnutupili| 1892, 48 iO) 
5 Tay amarnutHpml | 1892 ,95 19,47 |—1,6+0,2 0,6 
@eppomarnutupiii| 1892 ,32 Eel LA 
6 Tlapamarsurupiit | 1892 ,87 +9,55 1,840,2 Onn 


IloqpoOHoe paccMoTpeHHe 9KCIECPHMeHTaJIbHbIX Pe3YJIbTaTOB, MOJIYYeHH 
JIA BCX H3YYeHHbIX cnviaBoB (TaOu. 1) NpHBOAUT K CeMYIOULHM BbIBOLaM. 

1, M3menenne cocTaBa CivaBOB He CKa3bIBaeTCA Ha JJIMHE BOJIHbI, (bopMe 
mupvHe MnKf§;-nouoc. YMeHbueHHe HHTeCHCHBHOCTH NovIoc C pocToM cozepx 
HHA HHKeIA B CMaBaX ABJIACTCA €CTCCTBEHHBIM. 

2. Iloq BauaHMeM pocTa TemMepaTypbl craBa MnK®; cmMeulaetcaA B OOnae 
MCHbIWMX SHeEPrH; STO CMeleHHe CocTaBuAeT BCpeqHeM 1|,2—1,8 9B Wa pasHi 
cnuapos. LWupuHa H MHTeHCHBHOCTb MOOC Mp 3TOM YMeHbINaIoTCA. 

3. Ilepexoy ciiaBa B NapaMarHuTHOe COCTOAHHe MOL BJIMAHHEM H3MeHeH! 
COcTaBa COMpoBOxKaeTca yMeHbuIeHHeM 9HeEpruH MnK85-dotoua or 1,20 no 1,6 
WIA pasM4uHbIx cnvaBos. LWupuna M MHTeCHCHBHOCTb MOJOC MPH 3TOM HECKOJIbI 
YMeHbIUalorcs. 

4. MarnurHoe mpeppallienve CiiaBoB, MpovcxosAllee NOX BIMAHHeEM TeMn 
paTypbl, HawOolee CylleCTBeHHO CKa3bIBaeTCA Ha XapakTepucTukax MnKé 
Tlepexoy cniaBoB B NapaMarHUTHOe COCTOAHHe MIPHBOAMT K YMeHbUIeHHIO 39HE 
rau K8;-cbotona va 1,5—2,0 2B aaa pasHBIx cnaBos. Ha6smtogaerca Bech’ 
CYUIECTBEHHOe W3MeHCHHe WHTeHCMBHOCTH, (bopMbI Hu WwHpHHE! MnK§,;-non0 
Anayioruunoe u3MeHeHHe MnK§,-nonocpt B cnviaBax Telicnepa o6napyxex 
9. E. Baliumrefiuom u B. VW. Koraspom (9). 


Jlyrauckuli rocyfapcTBeuuHblli Meqarormueckuli MHCTHTYT Tlocrynuso 
um. T. Hlesyenxo 21 II 1958 


UMTHMPOBAHHAY JIUTEPATYPA | 
1B. A. Kasauues, J[ucceprauua, Xapbkosck. roc. yHuB., 1952. 2B. A. K 
3a Heb, Map. AH.GCCP,.cep,,ou3.,.20, Nel (1956)... ° B.A. K.a3 @ au es, C6opu. Tih 
Ky#Obtuesck. HH. wucT., Bb. 6, kH. 11 (1956). 4B. A. Kas3auues, JAH, 114, ™ 
(1957), °&39, E. Bat#umtetu, 1. H. Bacuabes, JAH, 114, Ne 1 (19558 
6M. A. Baoxun, KOTO, 9, 1515 (1939), *3. E. Bat umreii u, Pentresoscx 
cnexTpbl aromos, M3a. AH CCCP, 1950. 8&9. E. Baittumrei#u, H. B. Cra p bl 
M. H. Bp uab, H3s. AH CCCP, cep. ous., 20, Ne7 (1956). ®9.E. Bahumrenlf 
fons Korasnp, WAH, 110, Nel (1956). BOA. Kasannes, JAH, 101, N 
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Hornaagn Anragemun nayr CCCP 
1958. Tom 123, Ni 3 


TEXHHYECKAH PH3BHKA 


| A. K. WEBEJIEB 


| O TIPHPOJE TBEPJIOrO PACTBOPA BOPA B AJIb®A-)KEJIE3E 
| (ITpedcmaeaeno axademuxom H. B. Beanoeoim 21 VI 1958) 


B coppeMeHHo JIMTepaType AMarpaMMa cocToAHHA xenes0 — Sop B pellak- 
uu Xaucena (') mpescraBena Mo dasoBomy cocTaBy Kak TBepsbIi pacTBop 
opa B xelese muioc FeB go 8,83% B, Fe.B natoc FeB or 8,83 zo 16,23% B. 
_ Makcumasbsaa pactBopuMoctTs B 4-xKee3se pH 1381° papua 0,15%; B y-2Ke- 
ese npu 1174° maxcumym 0,15% u npn 915° oKoao 0,1%. PactBopumoctb 
opa B a-xKenese MoHmKaetca c 0,15% mpu 915° no 0,06% npu KoMHaTHOH 
emneparype. 

_ Bopucroele ciiaBbl BbISbIBaIOT BCe Ooulee WHPOKHH MpakTH4eCKHH HW HayUHblli 
utepec. [Ipu mernpopaHun OopoM B Kee30-yrlepOAMCTHIX CMvaBaxX CO3aeTCA 
NoxKHaA KapTuHa (a3s0BbiX HM APYrHX HM3MeHeHHH, BbIsbIBAeMbIX JOOaBKO 
opa. B cBx3H c 9THM PAX aBTOPOB YKa3biBaeT, YTO UpHuMHY cnelluduyeckoro 
JIMAHHA Copa B KeME3SHbIX ClaBaXx ClelyeT UCKaTb B IpHpose TBEPAOro pPacTBo- 
a. Ecuim B OTHOWWeHHH PasoBOro COCTaBa %Kese30-GopucToro cMuiaBa YCTaHOBJe- 
BI OlpeevIeHHble MpeACTaBJICHHA, TO B OTHOLICHHH NPHpoAbl TBepAoro pacTBopa 
MeIOTCH pa3JIMUHble TOUKM 3peHus. 

| Bau3koe copnafeHue aTOMHbIX OObEMOB Yrulepoa u Oopa Mos3BOAO AyMaTb, 
TO paciiouio%KenHe Oopa Kak B G- Tak H B Y-%Keslese JOJ2KHO NOBTOPATb pacnio- 
O%KeHHe aTOMOB yrulepoda B STHX PaCTBOPAaX H OOPa30BbIBaTb TBEPsble PacTBO- 
bl BHeApeHua. 

~ B 1930 r. Bedep u Mionnep (*) Ha ocHOBaHHM peHTreHorpaduyeckux MaH- 
bIX BbIBHHYJIM MoOKeHHe, YTO Oop OOpasyer C 4- H, BEPOATHO, TakKe C Y-2Keue- 
OM TBeEpAbI pacTBOp THMa 3aMellleHHA, a He BHeApenuA. MccneqoBanuA Bedbepa 
| Miosmepa mpou3Boquuch 10 peHTTeHOrpaMMaM MOPpOUIKOB, 9Ta/IOHHPOBaH- 
bBIX JMHMAMM Mew. IIpH 29TOM HalieHO, YTO NOCTOAHHAA pelleTKH a-Keesa 
MeHbillaeTcnx. YMeHbIUeHHe MOCTOAHHOM pellleTKH WCTOJIKOBbIBaeTCA KaK JO- 
a3aTeIbCTBO PpaCTBOPHMOCTH Oopa B @-%Kesle3e MO THMY 3aMellleHHA, TaK Kak 
OpasoBpaHuve TBepfLoro pacTBOpa BHeAPeHHA IpHBeO Obl K YBe/MYeEHHIO Mo- 
TOAHHOH pellleTKH. 

Cnpetnak u Cnelizep (*) Ha ocHoBe pa3MepHoro daxTopa (OTHOLIeHHe 
TOMHBIX palluycos Oopa MW %Kelle3a paBHo oKouoO 0,75) MpHiWIM K 3aksOUe- 
ul0, UTO Oop oOpa3yer TBepAbI pacTBOp 3aMeeHHA B 4-2*Keese M TBEPAbIA 
aCTBOP BHeJpeHusA B Y-2Kelese. 

Ba30u u Youc (*) no WaHHbim Audpy3uu ompeyeMiu IHeprHto aKTHBAllHu 
ma Oopa B a-2Kenese paBHoll 62 KKas/Momb, a B Y-%KemMese 21-+-7 KKaN/Moub. 
paBHuBad C JaHHbIMu Audppy3unu yrueposa u asora, bas6u u Yauc monaraior, 
ro Gop oOpa3yer B Y-2Kele3e TBEPALI PacTBOp BHEAPeHHA, a B a-2Keese — 
3epbIi pacTBOp 3aMelleHHA. QHeprusA akTuBallHu TIpH TBEPLOM PacTBOpe 3a- 
CleHHA Oovwbliie, YEM MpH OOpas0BaHHH TBepsoro pacTBopa BHepeHHA. 

CuutatoT, 4TO yOeqUTeIbHOe JOKa3aTeJIbCTBO THIMa TBEpAoro pacTBopa Maer 
3MepeHHe BHYTPeHHero TpeHHA. OTO H3MepeHHe OCHOBaHO Ha OllpeseJleHHH 
ATYXAHHA YaCTOTb! CBOOOHbIX KOeOaHHH B 3aBHCHMOCTH OT TeMMepaTyPbI, 
xXHHKa H3MePpeHHA BHYTpeHHero TpeHuA oNvcaHa SuHepom (°). 

Cuyk (°) noka3a, UTO MpHcyTcTBHe TBepAoro pacTBopa BHeAPeHHA (a30Ta 
yrmepola) OyfeT JaBaTb NHK Ha KpHBOM BHYTPeHHETO TpeHHA (norapuHdmude- 
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cKuii JleKpeMeHT 3aTyxanud — Temnepatypa). Kosdiputtuent Auphysuu noxcin+ 
ThIBaeTCA H3 UaCTOTH KoeOaHHii LWIA TeMMepaTypbl, IpH KOTOpOH HaOmOaeTC 
nuk. B coorpercrBuu C 9THM XacuryTH uv Kamouuta (*) oOOHapyxXHIM B OopucTo 
cTaIM Tp WHKa: WIA a30Ta, yrulepoda uw Sopa. QuepruaA akTuBalluM QA Oop 
oKasaacb 17,9 Kkau/MouIb, T. €. MOXHO OblIO TOBOPHTb, YTO Oop B 4-2KeNe3 

oOpasyeT TBepybId pacTBOp BHeApe+ 


Ta6auna 1 HHA. 
Tomac u Jlux (°), Upuyanues, Me+ 
CocrTaB crviaBa IePHHOBa HU Ilury30B (cy Tak2zKe Ha OC 
Ene ©) | Hadmonacmptia|: 9 OFePEeA HOBaHMM BHYTpeHHero TpeHHA, Moara+ 
hie 2 °C ae OT, UTO Gop OOpa3syer B a-2KeNese TBEP 
C B JibId pacTBOp BHepeHHs. 
B ra6u1. | mpuBeqenbl CpaBHATeJIbHbIE 
OxeenahO 004 128 17,9 (®) Januble u3 9THxX pador. 3 mpupenen; 
0,02 |0,004) 30 u 540 a) HbIX J[@HHbIX TPYLHO CAelaTb Kakue-JIH4 
0,02 | 0,008 60 BbIBOLbI 0 HaGJIOJaeMbIX 3aKOHOMep> 
0,002 | 0,05 65 n 80 15 (®) HOCTAX. OKCMePHMeHT, OCHOBAHHBIL 


Ha OMpeleieHHu BHYTPpeHHero TpeHHA, 
HeMOCpeCTBeEHHO He JaeT CTPYKTYpHOrO MpefcTaBJeHHA O MpHposle TBepora| 
pacTBopa BHefqpenud. Yrpepxyenue, uTo Oop B %*elese OOpasyeT TBepsbIii 
pacTBOp BHeAPCHHA, OCHOBbIBAeTCA HCKJIOUNTEJIbHO Ha aHaJlOrHH OOpa3s0BaHHy) 
TBepAOro pacTBOpa BHEApeHHA yruiepola HIM as0TAa B 2%Kee3e B NpeANOOReHUL 
UTO ATOMBI yrulepofla HH a30Ta pac- 
nojiaratoTcA B MpOMeKYyTKax, IMYCTO- 


T a6 1 wae 


Tax OCHOBHOH pellerku PacTBOPHTe1. CocTaB cnwaBosB, Bec. % 
Ho, Kak yKaspipaer H. B. Besos (?°), 2 : 

MW yrulepo B Y-2Kelese OOpasyer TBep- ae C B si | Ma 

Abii pacTBOp 3aMelleHHA, a He BHEepe- 

HUA, MOCKOJIbKY aTOMbI yrJlepoja He MO- i ann 

ryT pasMecTHTbca B MycToTaX MlOTHeH- rae) 0,04 | 0 0,04 | 0,0 

lueH yWaKOBKM H3 aTOMOB *Kelesa, aB es 0,03 | 0,08 | ea. | 0,0 

elite Gosee panteli padotre Xarrom ("") OnI- Ais 0703 | 0, 13.|. ca. | Ona 


Jia NOAYepKHYTa HeBOSMOXKHOCTh «HOp- 
MaJIbHBIX CTPYKTYP BHeAPeHHA» WIA CMaBOB 2Kesles3a Cc OopoM Hu yruepox 


AtoMbl Oopa, pajuyc KoToppix 0,95 A, He MoryT pa3MecTHTbcA axe B Oovlet 
KPYMHbIX OKTAI[pH4ecKHX IycToTax 4-2Kele3a, HMelOllero OObeMHOWeHTpUpC) 
BaHHY!IO KYOWUeCKYIO CTPYKTypy, Oe3 3Ha4dHTeIbHOH pa3qBWKKH WapoB yal 
KOBKH, Tak Kak fp/fpe0,70 (fre = 1,26 A), uTO HaMHOro Gombe 0,414 - 
TOrO 3Ha4eHHA, IPH KOTOPOM BO3MOXKHO Takoe 3aceleHHe O€3 YBeIHYeHHA pas 
Mepos suetkKu. IIpu pa3mMelleHuH Oopa B OKTa2,pHyecKHX MNoOJOKeHuF 
['/.1/.0] pemterKa Kele3a osMKHa TeTParoHaJbHO JesopMUpoBaTLCA BAOJb OMHOF, 
v3 Tpex HampaBsenui 1100] u napamMerp JomKeH yBemu4uuTEcA NpHOM3HTeRH 
HO Ha 0,4 A, 4TO 9KCIepHMeHTaJIbHO He HaOwtogaetca. Peomerpnyueckne coodp 
*KCHHA HM SKCICPHMeHTaJIbHbIe (PaKTbI MpPOTHBOPeyYaT BOSMOXHOCTH OOPasoB 
HHA TBepforo pacTBopa BHeApPeHHA B 4-2Keese. 

iipu oOpa30BaHuu TBepJoro pacTBopa 3aMeleHHA PaCTBOPeHHe I/1eMeHTO. 
C MeHbIMM aTOMHbIM paHYCOM HM MeHbINMM aTOMHbIM BECOM YMeHbllaeT Mepuo, 
pelleTKH HM MIoTHOCTb ciwiaBa. IIpu o6pa30BaHun TBepforo pacTBopa BHEApeHn| 
QeMeHTapHad AYeHKa H MWIOTHOCTb CiviaBa YBeIMYMBAIOTCA 3a CueT BHEApPeHH| 
aromos. IlostoMy MpelH3HOHHble ONpeseeHuA Mepwoka KpucTaluyeckolt p 
IeTKH HM MVJIOTHOCTH CIIaBa, HAM KaxKeTCA, NO3BOMAT NoyYHTh Oosee TOUHO 
mpefcTaBleHue O Mpupose TBephoro pacTBopa Oopa B a-2xKeese. 
_ B nated paOore WA onpeseienud nepvosa KpucTanmvueckol peuerku 
IJIOTHOCTH CIWJaBa B3ATbI CiMWaBbl *Kelesa Cc OOPOM, BbIMNAaBJeHHbIe B BLICOKG 
YaCTOTHOH Neu Ha Oa3e apMKO-2xKee3a u PeppoOopa. Xumuyeckult cocraB cng 
BOB OTBevaeT OfHOPasHOH OOsacTH TBepforo pacrBopa (cM. Ta6n. 2). Odpasy 
ciapos pasMepom 10x10 < 10°MM ucnomb3oBaiucbh B ‘OTOXKKeHHOM HU 3aKk4 
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HHOM cocTosHHAX. Jina cHaTHA HanpsxKeHHi mM ToMoreHH3alMH cnulaBoB 
fpasllbl oTKuraHcb 4 vaca npn 880°. Jas (bukKcupoBaHHA HaUOoubuleli pacTBo- 
}MocTH Oopa OOpa3lbl 3aka/IMBaUCb B XOJOLHO!I Boe c 880°. 

| Ilocrostunaad Kpuctramimueckoit pelleTKH 4-2Kele3a B 3aBHCHMOCTH OT coslep- 
HH Copa oMpejletAacb Mo peHTreHorpaMMaM, CHATHIM Ha XPOMOBOM H3JIy- 
|HHH Ana, 2,2850 A, Axa, 2,2889 A no MeTOAy OOpaTHOl cbemMKu pH OHOli 
TOH Ke TemMmepatype 20°. PextrenorpaMMbI CHUMaJNCb C 9TAaIOHOM cepeOpa 
g= 4,0778 A, S20) = 76° 0345". OrnocutembHoe M3MeHeHHe MOCTOAHHOH 
MeTkH MPH 3STOM MeTose oOecieyuBaeT OCOOeEHHO HaN@KHbIe Pe3ysbTATHI. 
ccTotHuA 21 Mexjly CHMMeTpHueCKMMN JIMHHAMM Ha PeHTreHOrpaMMe H3Me- 
JIMCb C TOMOWIbIO KOMNapaTopa H3A-2 c rounocrb1o-L0,01 mm. A = 84,10-4 
0,01 mm—paccroaHne Mexyly o6pa3iiom u IWIe€HKOH—onpeenA0cb To HHTep- 
PEHILMOHHBIM JIMHHAM CepeOpa (222). TounocTh mocroaHHoH pellerKu, 3a- 
Caillat oT oumMOKH u3Mepenua J u A, Kak MoKasbIBaer pacuer, cocTaBaeT 
10 ~° or u38Mepxemolt BemuuuHET. 


Ta6auna 3 


2lFe Cpean. : Tl : Cpequ. snau. 
CnuaB ae aes 9914) sin 9914) aig mained fk Ladltne, 
OTO?K 2K CHHBILt 79,690 (a1) le SAOg 0,97774 2 , 8622, 2 8622 
72,393 (Q2) TS Oy 0,97943 2,8621. : 
OTOXKKCHHbIM| 75,590 (a) ieee 0,97781 2 ,8620 2 8620 
be 72,267 (a2) TSO” 0,9795 2, 8619, : 
ForoxoKennnii| 75,589 (a1) 77°54! 0,9778 Petre lamelerrs 
72,267 (a2) ey DAW 0,9795 2,8619, : 
 3aka eHub 79,774 (a1) itm Ois 0,9777 2, 86233 2 8623 
72, 444 (a2) Wes wa! 0,9794 2, 8622, : 
, 3akaJIeCHHbIit 79,472 (a1) TE SY! 0,97785 2,8619 2 8619 
| 72,208 (a2) NS Zo" 0,97953 2,8618, y 
. 3aKaJICHHbIit 795 , 394 (a) Th Aaey 0,9779 2,8617 2 86165 
72,032 (a2) 78° 24'30" 0,97963 2 ,8616 : 


JlaHuble W3MepeHHH WM BHIUHCeHHH MOCTOAHHOM pellierKM a->Kele3a B 3aBH- 
MOCTH OT COjlep2%KaHHA Oopa MpuBeleubl B Tab. 3. 

PesyIbTaTbI PeHTTeHOBCKOFO HCCEAOBaHHA NOKa3bIBalOT, YTO Mp pacTBope- 
A Oopa B a-Kele3e MOCTOAHHAA PeWleTKH YMeHbilaeTCA, 4YTO Moxer HaGuIIO- 
‘bCA TOJbKO IIPH OOpas0BaHuu TBEPAOrO pacTBOpa 3aMelleHHA. YMeHbIeHHe 


VAG awone 4 


[laoTHOCTb *%ewesa Tlnoruoctp IlmoTHocTb IlmoTHOCTb, 

H3 PCHTTeCHOBCKHX TBepy. pacTBO- onpexesen. 

CnmaB | yannpix c yuetom | TBCPA- PacTBO-|  pa’samene- 9KcnepHMeH- 
nmpuMmecert pa BHeqpenua HHA TaJIbHO 
is 7,853 = = 7,849 
Hs a 7,881 7,835 7,810 
Ai3 = 7,886 Tole 7,800 


TOAHHOM pelleTKH Y 3aKaJIeHHbIX OOpasios cocrapaset0,005A Ha | Bec. % 
10,001 A na 1 ar.% B. B oroxk2KeHHbIX OOpa3ilaX YMeHbUIeHHe NOCTOAHHOH 
Ie€TKH He 3aBHCHT OT COJepKaHHA Copa B ClMaBe, CIELOBaTeIbHO, H paCTBO- 
fOCTb Oopa B STHX OOpPasilax Obila OMMHAKOBA HM MeHbllle, YeM COMepxKanHHe 
ap cmuase. M36nrrok 6opa oO6pa3yeT He3HaUHTeJIbHOe KOJIMYeECTBO BTOPOH 
pr Fe,B, Koropas BbiemAercA riaBHbIM OOpa30M norpaHullam 3epeu. Pac- 
pUMOCTh Oopa B OTOXKEHHBIX OOpasilax Obiia He Oomee 0,04% (BMecTo 
5% moO MarpaMMe cocTOAHHA). 
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Ucxoa u3 peHTreHOBCKHX JlaHHbIX, paCC4HTaHa IMVJIOTHOCTb ClivlaBa J 
cryyad oOpa3s0BaHuA TBepforo pacTBopa BHeApeHHA HM TBepAOro pacTBopa 3a 
MeuleHua. PaccuuTaHHoe HM SKCIepHMeHTabHOe 3HaYeHHA MVJIOTHOCTM CIJlak 
(cm. Ta6a. 4) Moka3aIM, YTO MJOTHOCTb ClilaBa *Kesle3a C CopoM COOTBETCTBY 
eT IIOTHOCTH TBepforo pacTBOpa 3aMellleHHA. | 

Ecnu paccevpatoulad CiHOCOOHOCTb aTOMOB M3 KOMIIOHEHTOB CHJIDHO OTJIM4aer 
cA OT paccenBatolleli cnocoGHocTH aToMoB BTOporo KOMMOHeHTAa, OOpa30BaHh 
TBepAoro pacTBopa 3aMelleHHA MPHBOAMT K YMeHbINeHHIO HHTCHCHBHOCTEH JI 
HH Ha peHTreHorpaMMe Cc yBeH4eHHeM yrvia 9. Mbl mpoBepuiM 9TO NOO%KeHn 
yA cruiaBa %#ene3a c Sopom. AToMHoe pacceAHHe, BbIUMCeHHOe To PopMy. 
WIA TBepforo pacTBOpa 3aMelLeHHA: 


100f = fre (100 —C) + Ciz, | 
rae f — aToMHbIli dakTop TBepAoro pacTBopa, fre MH fa— aTOMHbIe (akTopt 
*Kelesa uv Oopa; C — KoullenTpallun Oopa. IlonyyeHo xopoulee copnajeHt 
JIA aTOMHOTO paccexHHA, HalieHHO 
43 MHTCHCHBHOCTeH peHTTeHOrpaMM. 
Cnap Ay | Crap Arg SHaa Bce (akTOPbl HHTCHCHBHOCTI 


TaOmunma 5 


Wugexcsi BXOJAMLHe B HHTerpaJIbHY!O MOULHOC 
uuTepbepenuni — | (440)} (241) | (410) | (211)  OTpaxXeHHOrO H3J1Y4YeHHA, KPOMe aTON| 
Horo [*, Mbl ompenemusu f 9kcnepuMer 


TaJIbHO. CpaBHHTebHble WaHHble JJ 
f mo pacuery aTOMHOrO (pakTopa, pacCYHTaHHOrO Te 
(BORE eA.) 1 /0,742)0,99810,735  neryuecku mM HalieHHOrO 3<cmepHMer 
f sxen. (BoTH. en.) | 1 |0,738]0,969]0,690 
TaJIbHO, MpuBeleHb! B Tabs. 5. Pesya | 
TaTbI ITOFO CpaBHEHHA TakK2Ke NOATBep*K alot, UTO Oop oOpa3syerT B a-KeNese TREP 
Abid pacTBOp 3aMelleHHa. | 
TakuM oOpa30M, reoMeTpwyuecKve pacueTbl, HaOsIOaeMoe YMeHbUIeHHe TI 
puoda KpucTasIMYeCKOH pellleTKH MW MVJIOTHOCTH ClvlaBa, H3MeHeHHe HHTeHCHI 
HOCTH HHTepepeHUMOHHbIX JIMHHH Ha PeHTTeHOrpaMMaX YKa3bIBalOT, YTO 60 
PpacTBOpAACh B a-Kenese, OOpasyeT TBEPAbIH pPacTBOp 3aMellleHHA. 


i. 
a 


) 


TopbKoBcKHH MCCIeOBaTebCKHM CbH3HKO-TeXHHYeCKHH Tlocrynusio 
HHCTHTYT 10 VI 1958 


TopbkoscKoro rocyapeTBeHHoro yHHBepcHTeta 
um. H. V. Jlo6ayescKxoro 
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1958. Tom 123, Ni 3 


XHMHA 


r 


A. B. ABJIOB u H. M. CAMYCb 


KOMIMJIEKCHbIE COEXMHEHHA TPEXBAJIEHTHOTO KOBAJIbTA, 
COJEP)KALIMVE THOMOYUEBHHY 


(ITpedcmaeaeno axademuxom H. H. Yepuaeeoim 26 V1 1958) 


Tuomouesnua (thio) Jaer nposyKTbI MPHCOeAMHEHHA C COJIAMH MHOFOUHCJIeH- 
ibIX MeTaJI0oB (' °). 
 B XMMHM JBYXBaJICHTHOH M1aTHHbI WMpOKO H3BecTHa peakluA H. C. Kypua- 
<OBa C 93THM PeaKTHBOM, KOTOPasA MOSBOJIACT OMHO3HAYHO PeLIMTb BOMpoc, UMeeT 
1H coequHeHHe coctaBa (PtA,X,) WHc- uM TpaHc-cTpoenue (*). 
M3BecTHbI TOJIbKO HEKOTOPbIe, CPaBHHTeJIbHO HEMPOUHble CoeAMHEHHA CoOuleH 
IBYXBaJICHTHOrO KOOaIbTa Cc THOMOYeBHHOH (5). CoequHeHuaA TpexBaJleHTHOrO 
<oOaIbTAa, cojepKallive BO BHYTPeHHeEH KOOPAMHAMHOHHOH ciepe 9TOT aeHd, 
JO CHX Top He ObWwIM ONMCaHbl. 
| IlponomKaaA ucclelOBaHHA KOMMJI€KCHBIX COe@AHHCHHHM TPpexBaJIeHTHOFO KO- 
Santa C JMMeTHJITJIMOKCHMOM, HaM yJlaJIOCcb BBeCTH THOMOYeEBHHY BO BHYTPeH- 
41010 KOOPAMHalluoHHyto cchbepy. M3yyenue peakuul 9THX COeENHHEHHH NOKasaso, 
ITO B JMOKCHMHHAaX TPeXBaJICHTHOrO KOOaIbTa THOMOUeEBHHA OOJIaaeT MOBbILUeH- 
ibIM TPaHCBJIMAHMeM. 

IIpu B3auMojelcTBUH XJIOpO-ONC-AMMeTHJITIMOKCHMOaKBOKOGaJIbTa C BOJHbIM 
JIM CIMPTOBbIM PaCTBOPOM THOMOYEBHHLI, B3ATHIX B COOTHOWWeHHH 1: 1, yxe 
(pH KOMHaTHOM TeMMepaType OOpasyeTca C XOPOLIHM BbIXOJOM 2KEJITO-KOPH4- 
HeEBOe MEJIKOKPHCTaJIMYeCKOe BeULCCTBO, MpeAcTaBuAtoulee COOoH xXOpo-6uc- 
MUMeTHJIPIHOKCHMOTHOKapOaMuyKoOabT. Peakilua mpoTeKaeT no cJleqyIOuleMy 
yp aBHeHH10: 
[CoH20 (DH)sCl] ++ CS (NH»)s = [CoCS (NH»)2 = (DH)s Cl] + H20. 


STo »%e BeleCTBO MOKeT ObITb NOyyeHO MO OOmleMy cnocoOy, ONHCaHHO- 
my JI]. A. Uyraeppm (°), a HMeHHO: OKHCJICEHHEM BO3AYXOM CNMpPTOBOrO pacTBopa 
xMopucToro KOOaIbTa (1 Momb), HMeTHJITIMOKCHMa (2 MOJIA) H THOMOUeBHHEI 
(1 Mob). Peakuua ugeT 0 CYMMapHOMy ypaBHeHHIO: 


4CoCly +!4thio -'8DH2 + O2 = 4,{Co(thio) (DH). Cl] + 4HC! + 2H,0. 


[Ipu merkoM HarpeBaHHH C BOJHBIM WIM CIMPTOBLIM paCTBOPOM THOMOYEBHHEI, 
XJIOPO-OHC-MMETHITIMOKCHMOTHOKapOaMUAKOOaIbT NepeXOQHT B pacTBOp, U3 
KOTOPOrO BbillayaloT KPHCTaJbl XJIOPHCTOrO OMC-AHMeTHJTIMOKCHMOAUTHO- 
KapOaMugKoOambTa [Co(thio),(DH)2ICl-5H,0. 

TlocmenHee coequHeHHe MoxKeT OBIT NOJyYeHO MPH OKHCIeHHH BO3LyYXOM 
SMMpTOBOrTO pacTBopa XsJopHcToro KOOalbTa (1 Mob), AHMMeTHIrIMOKCHMa 
(2 Mout) HU THOMOYeBHHEI (Oosee 2 Mosel). [locneqHuM MyTeM OblIM Momy4eHbl 
A Apyrue coun cocrapa [Co(thio),(DH).]X, rae X = BrNO;. Ilpu Buecenun 
B BOY 9TH COM MerKO TepAIOT OAHY MOJIeKyJy THOMOYeBHHBI HW MepexoAT B 
rpyHopacTBopuMoe coequHeHue cocrapa [Co{thio) (DH).X].9Ta peakuua oOpa- 
rMMa, HM BbIMaBUIHe COCEMMHCHHA JerKO BHOBb PaCTBOPAIOTCA B BOMe pH HoOaB- 
neHunH THOMOUeBHHEI. MUcnomb3ya'3TO OOCTOATEIbCTBO, MOXHO peakliveH BOH- 
Horo OOMeHa MOJIYYHTb COJIH KOMIJIeEKCHOrO KaTHOHA. [Co(thio).(DH).!". Bmecte 
* TeM, IPH JoGaBseHHM K pacTBopy, CoxepxKauemy KaTHOH [Co(thio), (DH).I*, 
-OIM UemouHOrO MeTawa MeX spbilaatoT B YHCTOM COCTOAHHH COJIH-HedJIeKTPO- 
mutbt coctasa [Co(thio) (DH).X]. 


457 


O6pautaeT Ha CeOA BHHMAHHe HEOAMHAKOBAA CBA3b JIBYX MOJIeKYJI THOMOYEBH-| 
HbI B KOMIeKce [Co(thio), (DH).]*. Onna MomeKy1a THOMOYEBHHDI OTIULEMIAeTCA! 
M BHOBb MPHCOeAMHACTCA UCKJIOUHTEIbHO JIerKO, — OHA OYeCHb MNOBHKHA. 
HecomuenuHo, uTo 93Ta peakIlMA MpoTeKaeT uepe3s OOpas0BaHHe aKBO-KaTHOHA} 
[Co(H,O)thio(DH).]* no ypaBueHuto 

[Co (thio)2 (DH)2]+ -+ HeO2 45 [Co (H20) (thio) (DH).]* ++ thio. 

Bropyi0 MoyleKyJly THOMOYEBHHDI B HElTpaJIbHOH cpemwe He yaeTcA yasuTb| 

HM pH Jelicrauu CombutuM u36bITKOM com MeX (rye X=Cl, Br, NO, J, CNS), 


HM TPH MOBbIMIeHHOH Temmepatype. | 

Kak 6bluIO0 OKa3aHO OJHHM H3 HaC, Ha OCHOBAHHH 3aKOHOMePHOCTH TPaHC-} 
pauanua MW. VW. Uepuaepa (*) B HOKCHMMHAX TPeXBaJIeHTHOFO KOOaJIbTa [Ba OC-) 
TaTKa JMMeTHJIPIMOKCHMa HaXOMATCA B OMHOM MocKocTu (8). CieqoBaTeJIbHO,| 
B KOMIJI€KCHOM KaTuoHe [Co(thio), (DH).]* aBe MomekybI THOMOYeBHHBI pac-} 
NOJIOX*KeHbI B Tpanc-MosoAKeHHu Apyr kK Apyry. Usso0xenHble PakTbI NoMyuator| 
CBOE ECTECTBEHHOE OOBACHEHHE, ECM MpPHMMcaTb THOMOYeBHHE B AHOKCHMMHAX: 
KOOaJIbTa IPH peaKUHAX, MpOTeKaloulMX B HeHTPaIbHOH Cpeye, MOBbILIeHHOE: 
TPaHC-BJIMAHHe, OombuIee, YEM Y KMCOTHDIX OcTaTKoB Cl, Br, NO., J u CNS, | 


IKcNepuMeHTaANbHAA BE Bl eae dss 


1. Xmopo-6NC-RUMETHATAUYOKCHUMOTHOKAPOaMHULK O-} 
6aabtT [Co(thio)(DH)Cl]*. I. K 3,4 r xmopo-6uc-quMeTHsIrIHOKCHMOaKBO- - 
KOOasbTa [CoH20 (DH).Cl] (°) u 0,76 r THoMoveBHHb NpHaMBaioT ~100 Ma BOB. 
IIpH mepeMeliMBaHHuH CMecH yxKe Mp KOMHAaTHOM TeMMepatype, a Tyule IpH 
JIETKOM HarpeBaHHH, KOPHYHeBO-3eJleHOe XJOPOAKBOCOeAHHEHHE MepeXOUT B 
*KEITOe MEJIKOKPHCTasIM4ecKoe BellleCTBO, KOTOPoe OTDHTPOBLIBAIOT 4H) 
MpOMBIBaIOT BOLO, ciupTom u stupom. Buxox 80% or Tteopun. TlomyuenHoe} 
‘COCAMHEHHE OFEHb TPYIHO PacTBOPHMO B BOJe, HeCKOJIbKO Jule B CMMpTe Kf 
atupe. PactBop a30THOKHCJoro cepeOpa Ha XOJIOAY He BbISbIBaeT BbIMALeHHus | 
XJIOpHcToro cepeOpa; mpH HarpeBaHHH MocTeneHHO nosBsAeTca MyTb. Ilo. 
MHKPOCKONOM KPHCTaJJIbl HMeIOT BU] KeJITHIX mpu3M. Jia aHasu3a ObIO B3ATO 
BOSJLYIIHOCYXOe€ BEeII,eCTBO. 


sHatineHo %: Co 14,52; 14,43; S 7,90 
[Co(CHaNe2S)(C4H7N2O02)Cl]. Baraucaeno %: Co 14,71; S 8,06 

Il. 11,7 r qumermarsamoKcuma pacTBopsioT mp HarpeBanun B 150 Ma cnuprta. 

K npodnabtpopaHHomMy ropxuemy pacrBopy mpHOaBasior 12,0 r xmopucrore 
KoOaIbTa, 3,8 F THOMOYEBHHI HM MpPOMyCcKalOT CHJIbHbIM TOK BO3,YXa B TeYeHHe 
3 uac. Bprxon 90% or Teopun. 
Haiigeno %: Co 14,41; Cl 8,87; 8,44; 8,60; S 8,28; 8,43; N 21,23; 20,91 | 
[Co(CHaNe2S)(CgH7N202)2Cl]. Brrancmeno %: Co 14,71; Cl 8,85; S 8,00; N 20,98 | 
De XNOpuctTHyE Ouc-RHMETHATAMNVOKCHUMOZUTHO-| 
KapOaMuAkKoOaabtT  [Co(thio),(DH),IC1-5H,O. I. 4,0 r xaopo- 
OWC-2MMeTHJIPIMOKCHMOTHOKapOaMuzKoOaibTa (1 Mob) wu 2,3 Pr (3 Moma). 
THOMOYEBHHBI HarpeBaloT Ha BOAAHOH OaHe c 50 Ma Boge. IIpu stom tTpyz- | 
HOPaCTBOPHMOe XJIOPOMOHOTHOKapOaMHHOe COeAMHeHHe JIerKO TepexoguT 
B pacTBOp T€EMHO-KOPHYHeBOrO WBeTa, H3 KOTOPOFO MPH OXJaKMeHHM BbIMalalorT | 
BHINHEBO-KOPHYHEBbIe JVIMHHbIe YeTbIPeXyPOJIbHble MPH3Mbl. BewulecTBo oTdub- | 
TPOBbIBaIOT, TIPOMbIBaIOT ]\Ba-TPH Pa3a BOJHbIM, a 3aTeM CIMPTOBbIM PacTBOpOM | 
THOMOYEBUHbI. M3 MarouHoro pacTBOpa IPH UCMapeHMH Ha BOSAY Xe BbIeAeTCH HO- 
Bad OPIHA BellecTBa. B BosHOM pacTBope THOMOYeBHHI[Co(thio),(DH).]Cl-5H,O | 
JlerKO pacTBopsetca. Kpucraiu3alvoHHad Boda TepxAeTCA OUeHb JerKo, uacTu4- 
HO y2ke IPH XpaHeHHH Ha BOSAyXe, MOMHOCTbIO— B 9KCHKaTOpe Ha coctopHEIM | 
AHTHpujoM. 


* aa 
DH o3nayaer ocraroK 2MMeTuaArAMOKcUMa 


CHs Cc GC CH3 


| I 
NOH NO 


Il. Harpesas xopo-6nc-HMeTHALIHOKCHMOaKBOKOOAaJIbT C BOAHbIM PpacTBO- 
IM THOMOYEBHHEI, B3ATOH B KOmMUecTBe 3—4 MOJI., MOXKHO MpeBpaTHTb 2TO 
WlecTBO ClepBa B MOHOTHOKapOaMHyHoe cCoelMHeHHe, [alee Mepexomauee 
pacTBop, H3 KOTOPOrO MOCTeNeHHO BbIlalaioT XOpOlo OOpasoBaHHble JVIMHHbIe 
m3Mbl. M36niroK THOMOUeBHHBI He MelilaeT peaklinu. Benecrso MOXKHO Mepe- 
)MCTAJIIH30BaTb M3 BOI, K KOTOPOH JoOaBseHO HeEKOTOPOe KOJIMYeCTBO THO- 
JUeBHHBI. 

III. Han6onee yqo6Ho u c o4eHb XOpomtMM BbIxOROM (fo 80% or Teopuu) 
WECTBO MOXeT ObITb MOJYUeEHO CeAYIOULMM MYTeM: CMelIMBAaIOT TopAuHe pac- 
opp 12,0 r xmopuctoro Ko6aabTa B 30 Mi 9THOBOrO cnupta u 11,7 r qumMetua- 
‘mokcnMa B 150 ma cnupta. K npodusbTpoBaHHoH cMecu mpHOaBantoT 8—9 r, 
-e. HeMHOruM Gosee 2 Mou. THOMOUeBHDI H IIpomycKaloT BO3qyX B TeyeHHe 
yac. [Ipu sToM mocTeneHHO BbilalaloT KPUCTaJJIbI WHTHOKapOaMUAHOrO KOM- 
1ekca. J[1a noWyueHHA Ooulee KPYMHbIX KPHCTaJJIOB CMeCb HarpeBaloT Ha BOIA- 
HM OaHe HW MeJVICHHO OXJiaxkaiorT. Ja ahamu3a ObIIO B3ATO CBEXKeMpHPOTOBJIeH- 
ye BEULeECTBO, BBICYIIeCHHOe Mey JMcTaMu QHJIbTpOBaJIbHOH OyMarn. 


alimeno %: I. Co 10,29; S 14,40 

| LW CoylO;40; Sa 2 

' Ill. Co 10,44; 10,30; Cl 6,38; S 11,65; N 19,66; norepa Hag P.O; 16,16 
}0(CHaNe2S)2(CaH7N202)2)Cl-5H20. Beravies. %: Co 10,39; Cl 6,25; S 11,30; N 19,76;H,015,87 


| 3.BpomucThh 6ucRuMeTHATAMOKCHMOLUTHOKaAPOaMUAKO- 
aabT [Co(thio)2(DH)2]Br-2H2O. Bemecrso nojwyyaetca B BHe TEMHO-KO- 
AYHEBLIX pH3M no MetoguKe III, onvcaHHOH IA Upefbilyulero coeqMHeHHA 
BbIxooM 75% oT Teopuu. BemecTBo He TepxeT KPHCTaJIH3alMOHHY!O BOLy 
ul On aHruypuyom. IlocaelHaA MOXKeT YaJIMTbCA TOMbKO MpH Harpe- 
HH mo 100°: 


Haiineno %: Co 10,47; 10,45; S 11,01; norepaB Bece pu 105° 6,54 
10(CH4Ne2S)2(C4H;N2O2)2|Br-2H20. Baiuncaeno %: Co 10,57; S 10,96; H,O 6,46 


| 4. AsoTHoKkucanli 6uC-RUMeCTHATAHOKCHMOAUTHOKApO- 
MH AK O6OaabT [Co(thio)2(DH)2INOs-2H20. Momyuenve ananoruunoe mpexpl- 
yuremy. Buprxog 70% or Teopun. 


Haiimeno %: Co 10,71; 10,74; 10,81; S 14,54 
) [Co(CH4gNeS) (CaH7N202)2] NO3: 2H20. BpraucuexHo %: Co 10,93; S 14,93 


5. Monuctunt 6uc-RuUMeTHALTAMOKCHMOAUTHOKapOaMuL- 
o6auabT [Co(thio)2(DH)2]J-2H2O. Sro coequnenue Obllo MoyueHO peakuneli 
;0fHOrO OOMeHa B IIPHCYTCTBHH U30bITKa THOMOYEBHHBI. 

3,0 fF a30THOKHCJIOFO 6uCc-AUMeTHJTIMOKCUMOAMTHOKapOaMuAKOOabTa H 1,OT 
(OMOURBHHbI PAaCTBOPAIOT IPH JerKOM HarpeBaHHuH IIPHOMM3HTeIbHO B 70 Mil 
yipr. K ene Temomy pacTBopy qoOapasaior | r HoxucToro Kailua. IlocreneHHo 
ULeIAIOTCA JWIHMHHbIe MIPH3MbI, KOTOPble OTPUIbTPOBbIBAIOT M ITPOMbIBAalOT BO- 
IM, 3aTCM CIIMPTOBbIM paCTBOPOM THOMOUEBHHEI. 


Hatineoo %: Co 9,64; 9,82; S 5,90 
[Co(CH4NeS)(CaH7N202)2]J).+H20, Barancseno WAS (Coy Sees Sao) 


wy 
do) 


Oo. B pomMo-6uc-AuUMeTHATAMOKCHMOTHOKapOaMUAKOOATbT 
,0(thio)-(DH)2Br]. 3,0 r a30THOKHcOrO Ouc-UMeTHJIPHOKCHMOTHOKapO- 
wiKobaibta u 1—2 r 6pomucrToro Kalua OOIMBalOT BOLOH. TlocreneHHO HHT- 
1T TlepeXOLUT B TpYAHOpacTBOPUMoe TEMHO-KOPHUTHEBOE BENLECTBO, KOTOPOe DE- 
HOCAT Ha (UILTP, MPOMbIBalOT MHOTOKPaTHO BOOH, CMUPTOM HU acupoM. Be- 
ecTBO Ol MHKPOCKONOM HMeeT BHA TeEMHO-XKEJITHIX YAVJIMHEHHBIX MPH3M. 

Hatineno %: Co 13,14; Br 18,08; S 7,08 
Co(CHaNeS)(CsH7N202)2Br. Buiuucneno %: Co 13,24; Br 17,96; S 7,20 


AnaJlOrH4uHo Ob MOJIyueHbI H Apyrve coeyuHeHusA TuMAa [Co(thio)(DH)2X]. 

7. Hurtrpo-6uc--uMeTHATAMUOKCHMOKaApOaMHLKOOadD| 
[Co(thio)(DH)2zNOz]. Kupnuuno-xeTbIi Mea KOKpUCTaIMYeCKHH OCaloK, TPYi! 
HOpacTBOpHMbIH B BOJe MH OpraHH4ecKHX PacTBOPHTeJAX. 


Halimeno %: Co 14,29; 14,00; 14,08; S 8,13 
[Co(CHaNeS)(CyHzNeO2)2N202]. BeranceHo %: Co 14,33. S 7,79 


8. Us0pohano-6uc-RuMeTHATAHOKCHMOTHOKapOaMuH TH 
KO6aabT [Co(thio)(DH)2NCS]. TpyquHo pacrBopumo B Bose, Jlyulle B opraHH 
yecKHX pacTBopuTemax. Ilof MukKpocKOoNOM HMeeT BH CBETJIO-KOPHYHEBBI} 
IpH3M. | 


Hatigeno %: Co 13,60; 13,743 S 15,73 
[Co(CH4NeS)(Ca4H7N202)2NCS]. Beraucnteno %: Co 13,92; Siio. 4 


! 
i 
| 


} 

9. WUono-6uc-RuMeTHATAHOKCHMOTHOKaPOaMHUAKO Oar) 
[Co(thio)(DH)zJ]. Tpeacrasaaer coOol TeMHO-KOpH4HeEBOe MeJIKOKPHCTasIM 
yeckoe BeulecTBO. B Bole mpakruyeckH HepacTBopumo. JelicTBHe Ha 9TO Belles 
CTBO H30bITKa HOMUNCTOrTO KasIMA JaxKe Mp HarpeBaHHM He BbI3bIBaeT HHKAKHI 
H3MeHeHHH. 


Haltigeno %: Co 12,21; 11,98; J 25,93; 26,05; S 6,74 


[Co(CH4NeS)(Cg4H7N20e)2J]. Baraucmeno %: Co 11,97; 2d Tiel S76702" 
KuliMHeBcKHi TocyapcTBeHHblit Tlocrymu10 
y HHBepcuTeT 23 VI 1958 
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XHMH A 


A. A. BABYLIKHH, JI. A. TPHBOB u A. J. FEJIBMAH 


O XAPAKTEPE CBS3H ME)K]Y WEHTPAJIbHbIM ATOMOM 
M HEKOTOPbIMM HEHACbILJEHHbIMH MOJIEK YJIAMH 
B KOMIIJIEKCHBIX COEXMHEHHSX MJIATHHDI 


(Tpedcmasaeno akademuxom B. H. Cnuysineim 7 VII 1958) 


Bompoc 0 cBa3H MexKLy MeTaJJIOM uM HeHACbILeHHO!i MOJICKYJIOH B KOMIIeKc- 
DIX COCAMHEHHAX MNaTHHbI peAcraBAeT 3HaYHTeIbHbIM UHTepec B CBA3H 
OOUMM HCCeOBaHHeM Ipuposbl XuMuYecKol cBa3u. Myorouucmenuple pa6o- 
6, MOCBALLeHHbIe STO TeMe, Obl petbepupoBaHbl B OOsopax Kemvepa u Yarra 
). A. J. Teabman (?) Obiio BeicKa3aHo Mpeltomox*Kenue, coracuo KOTOPOMY 
TOM IWlaTHHb! IIpH OOpas0BaHHW KOMMVJIeKCHOrO COeAHHEHUA C HeHACbILLeHHO! 
OeKYJIOH MpoABIAeT CeOA OJHOBPeMeHHO M JOHOPOM, H akLenTopoM 2eKTpo- 
op. Benescraue 2Toro BO3HUKaeT JBoliHad KOBaJIeHTHad CBA3b Me@XKy WeHT- 
aJIbHbIM aTOMOM H ovleuHoM. A. K. CatpKuu (*) mouaras, Yro HeHacbILLeHHbIe 
ruepoxoposbl C,H, u C,H, uw Ap. B 3Ha4HTebHOM Mepe KOBaJIeEHTHO CBA3aHbI 
miaTHHoH. Uarr u Jfankaucon (*) mpegmarator cBolo cxemy oOpa30BaHHA 
A3U Me@XTY MOJeKYOH oepuHa WH WaTHHOM B KOMIIVJIeEKCHOM COeAMHeHHH, 
OTOPY!0 MOXHO OXapakTePH30BaTb Kak T-3/ICKTPOHHOe B3aMMOselicTBHe. O6oc- 
OBaHHe CBOeH CXeMbI aBTOPbI HAXOMAT B CMeKTpax HHN:ppakpacHoro NMorouleHHA 
la KOMMIVJICKCHBIX COeQMHEHHM MaTHHbI C oedpuHaMu. OgHako uHTepmpera- 
(HA HaOOaeMbIX ClekTpos, WanHaa Uatrom u JlanKaHcoHOM, HaM KaxKeTCa 
[alo yOeuTeIbHOH. 

Uarr u Jlankancou Ha6smi0qamu BecbMa CJIaOble MOJOCHI MOPIOWeHHA B OO- 
acTH cmekTpa sBbuue 3000 cm+. B wHyuBHAYaIbHbIX Oe:uHOBbIX YrveBo- 
Opoyax 9TH NOMOChI! OOYCJOBeHbI BaJIeHTHBIMH KoeOaHHaMH CH B rpyn- 
ax = CHa nu nposBJIAIoTCA Bcerqa MHTeHCHBHO. OHO “3 XapakTepHcTH4ecKHXx 
aCTOT MOJI€KYJIbI OePHHA ABJIACTCA YaCTOTA BaJIeHTHOFO KoeOaHHA JBOMHOL 
BA3H C=C Cc BOJIHOBBIM UHCIOM~ 1650cm+. B KoMMIeKCHbIX COeCLMHEHHAX MaTH- 
bl C OlePHHAaMH 9Ta YacToTa He HaOsOLaeTcA. B uHdpakpacHbIxX cneKTpax KOMIMIe- 
COB WIaTHHbI C MpONWJIeHOM H JMMepHbIX KOMIVICKCOB IlaTHHbl C 3THJIEHOM HU 
PONHJICHOM YNOMAHYTHIe aBTOPbI HaGMOLaJIH MOJIOCbI MOPIOULeHHA, MAKCHMYMaM 
OTOPbIX COOTBETCTBYIOT BOJIHOBbIe YACIa 1504—1506 cm “1. Stu nomochi norso- 
jeHua Uarr u JlankancoH MpumHcbiBaloT YaCTOTe BaJICHTHbIX KONeOaHHH BOH- 
OH cBaA3H C = C, CMelLeHHOH OT 3Ha4CHHA YaCTOTbI B COOTBETCTBYIOULeH H30- 
MpOBaHHOH MovekyJie aleHya. STO mpesnolaraeMoe cCMelleHHe YacTOTbI (Ha 
~130 cm?) ynoMAHYTHbIe aBTOpbl OObACHAIOT OOPas0BaHHeM CBASH MexKLy OvlepH- 
OM HW nwaTHHOH. Ha ocHoBaHHu H3JIOKeHHOH MHTepNperaluH ABYX CMeKTpaJb- 
bIX XapakTepucTHK Uartr u JlanKaHcoH MpHXOAAT K 3aKJIIOUeHHIO, TO JBOMHAA 
BASb OJlepMHa COXpaHAerca MpH OOpa3s0BaHHH KOMIVIeKCa. OTOT BbIBO Oe3 
OMbITKH aHalu3a IpHHuMaeTcaA TakxKe B paOoTte )KoHaccenah Dunya (*). Ham 
pelcTaBAeTcA, OMHAKO, YTO WIA STOTO HeT JOCTATOYHBIX OCHOBaHHH. 

ABTOPbI HaCTOAULero COOOMLEHHA CTABHJIH CBOeH 3alayel MpoBeweHue KPHTH- 
eCKOFO aHaiv3a MHDpakpacHbIX CMe€KTPOB KOMIWICKCHBIX COCAMHeHHH MaTHHbl 
9THJICHOM, IIPOMHWJIeEHOM HM OKHCbIO yrviepoxa. Bain BociponsBeseHbl HHpa- 
PacHble CMeKTPbl NepBbIX JBYX COeqHHeEHHH HM UCCIeMOBaHbI CIMeKTPbI IWHC- 
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u Tpaxc-cbopMpr K[PtCONH,Cl,]. Mpopeyen pacuer ckeseTHbIx KoleOaHHli CH 
cteMbl (CH,).Pt u uccs1eqOBaHO BEKOBOe YpaBHeHHe TpaHnc-PopMbI [PtCONH,Clo]} 

KoumuecTBo H 3HaveHHA YacTOT HHPpakpacHbIX MOJOC NOFIOWLEHHA MW1aTH 
HbI C 3THJICHOM VM MPOMMJIeEHOM OKa3aJIMCb B OCHOBHOM B COOTBETCTBUM C padd 
Tamu (* ®). 

PaccmoTpuM oOmlMe CMeKTpaJIbHble XapaKTePMCTHKH KOMIVJICKCHBIX Coed} 
HeHHH WwaTHHb!l C osledpuHaMH. 

1. B mporuponosoxuoctb Uarry u ankancony (*), HasiMune 4acrTorT B OOWIas 
TH Bbiute 3000 cm! B uH*pakpaCHOM CeKTpe YNOMAHYTHIX KOMILJI€KCOB IIPs 
HHMaeTCA HEOOXOJMMBIM, HO elle He JOCTaATOUHbIM MpH3HaAKOM COXpaHeHHA BOK 
Holt cBa3u C = CB oslectbuHoBon YacTu KommuteKca. Ilomocbl NOrOWMeHHA B ITO 
o61acTH CeKTpa MMeIOTCA Y TAKHX MOJIe€KYJI, KaK OKHCb 9THJeHAa, ITHICHCY IE 
(bu, 2THICHAMMH, WHKonponan. Kak moKa3aHo B TeOopeTHYeCKHX WH pacueTHbh 
pa6orax (“), 9TO OOycOBNeHO OH3KHM CXOJCTBOM SJIEKTPOHHOM KOHury pally 
B rpynne CH, Momekyul STHJIeHa, OKHCH 9THJIeHa, WHKsONponana. ITO CxoNcTE 
NOSBOIACT BbICKa3aTb MpeAMONOX*KeHHe, YTO OeE*UH OOpasyerT C MAaTHHOH coedEy 
HeHHe MO THMY TpeyroJbHOH WHKIMYeCKOH CTPYKTYPbI. 

2. AuaNOrH4yHO MpebIyuleMy UYaCTOTbI 9STHJIeCHOBOrO H_ IpOMHJIeHOBOTI 
KOMIJICKCOB C TWIaTHHOH, Ha6ulOqaeMble B oOOmacTu 1490—1510 cm /, npaBHsibne 
OTHOCHTb K JecsbopMallHOHHOMY KoJleOaHuI0 CH, (Kak 9TO ycTaHOBJIeHO CTporH 
pacueToM JWIA WAKoNponava M JeliTepolluksonponana (*4), a TakxKe HHTepMpE 
TallueH KosleOaTeIbHOrO CNeKTPa OKHCH STHJIeHAa), a He YaCTOTe BaJICHTHbIX KOJI¢ 
OaHHH J{BOHHOH cBA3H C = C. 

3. Uacrora Hemmockux JesopMallMOHHbIX KoeOaHHH rpynnb CH ABIIACTCH 
XapakTepucruyeckon (*) Aa onepuHoB. B Mosekyule 9THJIeHa OHA PaBHa 949 co - 
HM O4€Hb MHTeHCHBHa B MHdPpakpacHoM cnekTpe. OrcyTcTBHe STCH YaCTOTH | 
cnextpe K[PtC,H,Cl3]-H,O u Hamnwuve uerpipex ONOMHUTesIbHbIX HHTCHCHBHBI 
yacToT KoeOaHHH B OOsacTH oT 1300 go 700 cm + no cpaBHeHHio CO CleKTpal 
MCXOWHbIX aJIeCHOB CBHJeTeIbCTBYeT O 3HAUHTeIbHOH TepecTpolke MOvIeKy.7} 
aTueHa. IlocmeqHAA MOxXKeT ObITh CBA3aHA TOJIbKO C MpeoOpasoBaHHeM JBOHHO 
cBa3sH C =C B OMHapHyw. ' 

4. Vi3noxweHHbIe CcooOpaxKeHHA HaXOJATCA B COOTBETCTBHH C JaHHbIMH | 
etpyktype K[PtC,H,Cl;]-H,O, nomygenupmul. B. Boxuem u T. A. Kyxunol 
(°), corjacHO KOTOPbIM MOueKya 9%THNIeHa pacnomoxKena nepreHyHK yap 
mlockoctH PtCls H mouTH CHMMeTPH4HO OTHOCHTeIbHO ee. PaccTosHHe MexKiit 
aTOMaMH yrvlepoa OKa3as0cb paBHbIM 1,50 A, T. e. HMeeT 3HAYeHHe, XapaKTepHt 
WIA OMHApHOH CBA3H MexKAy STHMH aTOMaMH. Mcnomb30BaHHe CTPYKTYPHbi 
MapaMeTpoB STOO COeCAHHEHHA MO3BOJIMJIO MpOH3BecTH pacuer KOseOaTebHbh 
YaCTOT MH CHJIOBbIX TOCTOAHHBIX TPeyroJIbHOH TpexMaccoBoH MoemH (CH,)sF 
KOMIIIeKca. PagM MpocTorbl He YYHTHIBAJIOCb BJIMAHHEe KOMeOaHHH ATOMOB XJIOD: 
Tak Kak M3BeCTHO, 4YTO B3aMMOfeHCTBHe, NepeaBaeMoe Yepes TAKEMbIM aTOM 
oObrmHOo Maso. Ppynma CH, npuuMasiacb 3a O1KMH atom. IIpeqnomaranoch Takmep 
4YTO B paCCMaTPHBaeMOM CJly4¥ae BepHa MOMeJIb WeHTPaJIbHbIX CH. Beruucsenni 
NOKa3aJIH, UTO K KOMeOaHHIO «KO/IbILa» OTHOCATCA YacToTH 1188; 500 u 632 cm} 
a CH/IOBad NOCTOAHHAA Mey YrvlepOMHbIMH aTOMaMH Ac_c= 4,7-10° quy/cMy 
MexKIY aTOMOM IWIaTHHbI HW aTOMOM yrseposta apy_c = 3,2-10° guu/cm. 

5. [Ipopeqenubli anasiu3 MHcppakpacHOro CHeKTPa KOMIWIeKCHOTO CoeqHHeHH) 
K{PtC,H,Cl;]H,O nokaspipaer, uo ABoftnan cpa3b C = C B aTuseHe pH Bxd 
2KCHMM BO BHYTPeHHIOW cibepy aTOMa MMaTHHBI MpeBpallaerca B OMHAPHYK 
IPH4eM CHa CBASH MeXKLY MaTHHOH MW aTOMaMM Yrvleposa NO NOPALKY BeIMUMHL 
paBHa MIpOY¥HOCTH OOBINHOM KOBaJICHTHOH CBA3H. 

6. H3no0%xenHble B myHKTax 1—3 nomoxKeHUA PaBHbIM OOpa30M OTHOCATCH | 
KOMIVI€KCHOMY coequHenui0 KIPtC;He6Cl,]-H,O. Ha stom ocnopanun aprtop) 
CUHTaIOT, UTO erO CTPOeHMe HM XapakTep OOpas0BaHHA CBA3H MpomMseHa c Wer 
TPaJIbHBIM ATOMOM aHaJIOPHUHbl CTPOeHHIO UH MIpHpOke CBASH STHJIeHA Cc MaTH 
HOH B HX KOMIWI€CKCHOM COeHHEHHH. 

7. Uccaeqopanb! undpakpacHble CNeKTpPbl KOMMVJICKCHBIX CoeqMHeHMl mud 
u Tpanc-Ppopm K[PtCoNH,Cl,]-H2O. Ilia rpanc-coequnenua 6bII0 cocrapuleH| 
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-KOBOe YPaBHeHHe, UCCJIELOBaHHe KOTOPOTO NOKasaJlO, YTO B MATPHILe CHIOBbIX 
oa PPuUneHTOB rpyumy aromos O—C—Pt morxxHo paccMaTpHBaTb Kak H30/1Upo- 
AHH Y!O TPeXaTOMHY!0 Moviekyw1y. HaOsoqaemblit cneKTp MOxeT ObITh OObACHEH 
PHHATHEM I1peANOIOKeHHA O JIMHEHHOM TIPHCoeHHeEHHH MOVJIeKYJIbl OKHCH 
rHuieHa K MWiaTHHe. Cusiopad mocTroxHHaa cBa3u Pt—C oxkas3alacb paBHol 
,38-10° gquH/cM, a CHIOBad NOCcTOAHHad AetsopMallMonHoro KoeOaHuA, CBA- 
AHHOTO C H3MeHeHHeM yrsua O—C—Pt, pasua 0,5-10° quu/cu. 

BplunCJIeHHble CHJIOBbIe MOCTOAHHbI€e KaK JIA KOMIMJICKCHOTO COoeKHHeHHA 
JaTHHbI C STHJICHOM, TAK VW JIA COCMHCHUA MaTHHbl C OKHCbIO yrulepowa Ha- 
OAATCA B COOTBETCTBHU C JIMTepaTYPHbIMH aHHbIMH (2°). 


WUncrutyt dbusnuyeckoH xuMun Tocry mua10 
Axaylemuu HayK CCCP 26 VI 1958 
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A. II. BAJIJION, C.”W. MOJIYAHOBA, akayemux A. B. TOTUHEB, 
T. B. PEJOPOBA u B. A. WTEPH 


TPH BHAA KWHETHYECKYX KPHBbIX B3AMMOJIEMCTBHA 
METAHA WH TIPOMAHA C ABYOKHCbIO ASOTA 


KunHeTuKa NMapoda3sHoro HUTPpOBaHHA MeTaHa HM lIpolaHa ABYOKHCbIO asory 
usyyalacb B BaKYYMHOH ycCTaHOBKe, CHaO2KeHHOH CaMOMHLUIYLIMM (poTOKoIo 
PHMeTPOM WIA perucTpalluv pacxoya JByOKHCH a30Ta H MeMOpaHHbIM MaHOy 
MeTpOM C (oTO3aNHcbIO Ha Bpallaroululica OapaOaH Wa perucTpaluu pH pocry 


CKOMapaJVJIeJIbHBIMH ONTHYCCKHMM MWiaCTHHKaMM Obl 43 KBaplla (d = 45 M 
1 = 235 MM) B cayyae MeTaHa 
M3 MOmHOAeHOBOrO cTeksia (d +4 
= 50 wm, / = 200 mm) B_ cay4ae 
mpomaHa. PeakTop momellaJica | 
Paitiinn TpyOuaTylo dJIeKTpHyecKy!oO e4} 

- C MOCTOAHHBIM TeMMepaTyPpHBil 
NOeM M0 JWIMHe peakTopa, HMeld 
ULyiO TOPH30HTaJIbHbIN BbIpPes Lt 
BH3yaJIbHoro HaOsloyqeHua. Tel 
llepaTypa ney nolepxkuBaac 
TepMOperyJIATOPOM H H3MepsAac 


MM 
aM 


Pug ll. mm 


a 


20 


0 


peaxtopa. Unctota metaHa (# 
HuxKe 99,5%) u mpomaHa (He HI 
xe 99,8%) onpelenamach xpoma 
Puc. 1. Tp Bua KMHeTHYeCKHX KpuBbIX. CMecb Torpaduyecku. JIA mpoBeeHh| 


fe) 
4CHa+NOsz, 475°. a — meguiennan peaxuna, 6, 6— peak 3apaHee NpuroToBeHHa) 
peakUMA C.MMKOM, 2 — peaKIMs c BOCIaMeHeHHeM. 


(tpuxoska M NYHKTMpHBIe WMHHM MoKasbiBaior 06- CMECH allKaHaC ABYOKHCbIO a30Te 
lacTb BUIMAHMA MHepWMM perucTpupyiomax mpu- C YYeTOM CTeleHH MccolMally| 
Gopos. 1 — Pyo,, 2 — AP N2Oa, BOpacbiBasiacb 43 Mepenyd| 

KHOH KOJObI B HarpeTbIH peakTO 

B 3aBHcHMOCTH OT cCOCTaBa CMeCH, HaYaJIbHOrO JaBeHHA H Temllepatyp9 
Mbl HaOJUOLaIM TpH Bua MpoTeKaHnaA peaKuuu: 
a) MequenHasd peaxunus (pune. la, 2a). XapakTepusyercsa HempepbIBHBIlh 
pocToM OOmlero LaBJICHHA BIVIOTh JO HacblMeHHs. OjHOBpeMeHHO HaOw0zaer 
COOTBETCTBYIOMLee, TAaK*Ke HeMpepbIBHOe, pacxoyoBaHue NOs. Oco6eHHocTbh 
KMHCTHKM ABJIACTCA MOCTOAHCTBO CKOpocTu pacxoya NOz 0 MomeHTa ee u3pa 
XofoBanuA Ha 30—50,% (puc. 2a). B caryyae nponana np HU3KUXx TemMepatypa 
(250—300°), HeOobuMmx HayabHBIXx WaBIeEHHAX HW pH cocTaBax cmect 
CsHs: NOz 1:1, 2:14 4:1 kpusasa mpupocta zaBnenusd umeer S-o6pa3Hbihh 
BU (puc. 2a) uv Torgqa B HavabHbIe MOMeHTHI peakuuu (uHorga 0 30—40 cex' 
ooulee AAaBJICHHe OCTaeTCA MPAKTHYeCCKH MOCTOAHHLIM, HECMOTPA Ha HaGulOJaK 
UMUC 3a STOT TepHog Obictpbld pacxoy NOs. 3tTo moxer 6bITb O6ObACHEHO TIpord 
KaHHeM PpeaKUMH Ha HavaJIbHbIX CTayMaAX Oe3 u3MeHeHUA OObema. Ja cryual 
B3aHMOJCHCTBUA MeTaHa Cc NOs Takoro mocToaucTBa oOulero JaBeHHA B Haya 
HbI€ MOMEHTbI peakUuH He HaGwlOJamocb. 
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o/ ap 


6) PeakuuacnuKom (puc. 16, le, 26). C nopemieHuem HayanbHOrO 
IBIICHHA WIM TEMNepaTypbl pH NMOCTOAHHOM CocTaBe CMeCH «MeJIeHHaA peak- 
1A» TI€peXOMMT B «peaKILHio C MMKOM>. Tlocie mpoMexyTKa BpeMeHH, KOJIe6JIIO- 
€Pocd B 3aBHCHMOCTH OT Ha¥aJIbHbIX ycIOBHH oT 1,5 Oo 7 ceK., B Te4yeHHe 


4P.mm roy MM 
a 


B LOD . 
4 80-100 La oe 
2 40-80. Psqy= 998 Mo 
Oe ——e 
aS May MEU aU, as OT ET Pg 20 GO’ BO doen 
M20 
-- é 

0 ae “olz00 
2 Pu 527mm gg ing 
0 4060 fhe 

| 
0g 0 


0 2 0 40 50 60 00 40 0cex.” 12345 0 60 100 120 140 160 cer. 


e/ of 


) Puc. 2. Tp Bua KuHeTHYecKHx KpHBbIX. Cmecb CsHg + NOs, 300°. a — men- 
) JieHHad peak, 6 — peakuMaA Ha TpaHwue MefJIeHHOM peakUMH HM peakUHH Cc 
MMKOM, 6 — peaKI\Ms C MHKOM, @ —peakUMA C BOCcNaMeHeHHeM. OOo3HayeHHs 
Te Ke, uTO Ha pue. | 


TOpOrO HaOslOaeTCA CaMOpasroHAIOWlaAcA peaKWHA, MpOHCXOAUT ObicTpbli 

auok AaBJICHHA, BO BpeMaA KOTOPpOroO, B 3aBHCHMOCTH OT BBICOTbI lIHKa, MIpOHC- 

AT MpakTHyecKH MNOJIHOe WIM 3HAYHTeJIbHOe H3pacxOJOBaHve NOs. CKkayoK 
TaoOsaunua 1 


\CTAB OCHOBHEIX yrsepoxcomep#alyux MpokyK10B K MOMeHTY u3pacxogoBaHHn NO»: qua 
| TpeX BHIOB KHHCTHKH (B MM pT. CT. H3pacxoqoBaHHoro CsHy) 


Yenosua ances Coot ee) a 
MenmeHHaaw peakuHa 

CsHs + NO2, 300°, P,,., 327 mm * 1a 8 LO at = 0,20 

JsHg + 2NO2, 300°, P,44 320 mm * oe OM gs (0 AG 
Peakuua Cc NHKOM 
2C3Hg + NOe, 350°, Pi,4 318 mm * ees = (0) 074 | ne = 0,27 
CsHg + NOz, 300°, Pia, 396 mm * Own Silo) aia <a (Oa) 
PeakuHa c BOCNJaAMCHEHHEM 
C3Hg + 2NOz, 350°, P44 171 mm * Steet = 150 a 2A) 
CsH, + NOz, 300°, P,, 440 mM * toes Og oe = 40 


* HauasbHoe JlaBJIeHHe CMeCH. 


4 
JAH, tT. 123, Ne 3 465 


JlaBJICHUA He CBA3AH C BOSHHKHOBCHHEM BHMMOTO IJlaMeHH. 3a ckayKOM Ja 
leHHA cueLyer peskuii cna ero, uHOrga (B cyuae mponaHa) 4O HauaJIbHO 
jlapleHua, Wocwe KOTOpOrO HaGvlofaeTCA AaJibHeMuee MeAIeCHHOe HapacTaH 
jlaplenua Jo Hacpimenua. Ha puc. 26 noKasaHbl KAHETHYCCKHE KPHBbIe Peaklh 
Ha PpaHUlle «MeLJIeHHOH peakIlHH» HM «peaKIMH C NHKOM>. 
sp) Peakuua c BOCHMaMeHeHHEM (pue. 1 2, 2:2). Tipu 
OONbIIeM YBeJIMUCHMH HavabHbIX TeMMlepaTypbl HW WaBJIeHHA CaMOpasroHA 
Waacsd peakI[MA MepeXOAUT B OTYETJIMBbIM B3PbIBHOH MpoLecc. B 9TOM culy4é 


dt) | 
ee CH,*2NO, 2CH,* NO, : 4CHgt NO, || 
550 | 


RS I 
g 100 LO WW 0 100 LU JUD 0 100 LU0 mM 


of °? eo p —> 


Puc. 3. O6nacTu Tpex BHJOB KHHeETHKH HATpORaHHA MeTAaHa. 1 — meqiex- 
Had peakuua, 2 — peakIlMa Cc NMKOM, 3 — peaKl\MA C BOCIIaMeHCHHeM 


% 7 20;Hg+NO, 
CaHgt 2NO, ‘ 2 


Q 100 £00 S00 = 400 Wun 0 100 200 G00 =—400 WO Mm 

? ‘F th 35 6c) me amas 
Puc. 4, O6nacTu Tpex BUOB KHHETHKH HATpPOBaHHA Nponana. OOosHaveHHa Te Ke, YTO Ha PHC. 
& 
BCA peakKUHA MpaKTHYeCKH 3aKaHUMBaeTCA B MJIaMeHH, BO BPeMA MpOXO*KeHHs 
KoTOporo pacxogzyetca Becb NOe. MxTencuBHocTb CBeYeHHA TIpH 9TOM BHZ 
peak YBeMUHBaeTCA MPH NOCTOAHHOH TemMepatype C HavaJIbHbIM aBJIeHHeM 
a OKpacka MepexogUT OT posoBaTo-rouly6oii kK Geno-»%KeNTOH. IIpu HH3KUX HayaJIb! 
HbIX JaBJICHHAX HaGwJiOMasocb pacmpocTpaHeHue (PpOHTa CBeYeHHA OT WeHTPa 
peakTopa, Kya BBOZMJIacb pearupytolland cMecb, K TOpllaM peakTopa. CKopoct? 
paclipocTpaHeHua B 39TOM Cyyuae cocTaBlaeT 15—20 cm/cex. Cna6oe ene | 
BOJIM3H TpaHHIbl O6MACTH BUSYaJIbHO YaeTCA 3aMeTHTb TOJIbKO B TEMHOH KOM! 
HaTe, OHO MOxOxKe Ha XOJIOMHbIE MMiaMeHa MeJVICHHOTO OKHCJICHHA YIvieBol 
nopoxoB. Ham He yJasocb BU3YaJIbHO HaOIOJaTb JIOMMHECILEHILMH, T. €. Hepacipot 
CTpaHAIOWeroca CBeYeHHA, O KOTOPOM ynomuHaerT Mode ('). 

OTHouleHHe mpHpocTa aBJiIeHHA B MOMeHT U3pacxoyzoBaHHua NO 
K HavasbHoMy JaBennio NOz B cmecu AP;/Pyau.No, WIA peakuwu Mexay CHa ¥ 
NOez B npeeitax JaHHOH CMeCH He 3aBHCHT OT BUa KHHETHKH peakUHH, HauaJibt 
HOrO JaBJIeHHA HW TeMMepaTypbl H He3HAYHTeIbHO MCHACTCA C COCTABOM CMeCH | 
Ansa coctasop 2: 1,4: 16: 1 sro orHomenue paBHo 0,41, 0,43 u 0,36. | 

Otuouenve AP1/Pyay.No, AAA peakuun mexay CsHe un NOse onpenensercs 
BHJOM KHHeTHKH peakIIMH HM COCTaBOM CMeCH. STO OTHOILNeCHHE MHHHMAJIbHO VI 
peaKUMH Cc HHTeHCHBHbIM muKOM (0,14 ana 2:1, 400°; 0,12 ana 2:1, 350°: 
0,04 ana 4:1, 400°), MaxcuMabHO Ia peakuwu c BocnwameHeHHem (0,75 — 
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87 qua 1:1 ul: 2) M uMeer npoMexyTouHOe 3HayeHHe LIA Me IeHHOH peak- 
mm (0,22—0,30 ana 2:1 u 4:1 u Temnepatyp oT 250 no 400° u 0,38 — 0,46 
id 1:1 uw 1:2 u Temnepatyp oT 250 yo 400°). 

- Kak BHAHO H3 aHHbIX TaOm. 1, COCTaBbI MpOAYKTOB MeJIeHHOH peak u 
‘AKIMU C THKOM OJIM3KH MexLy COO6OH, HO 3HAYMTEIbHO OTMMYAIOTCA OT COCTAa- 
_ MpO2YKTOB peakIMH C BOCTVWIaMeHeHHeM. 

Ha pue. 3 u 4 mpuBezenbl rpaHuubl OOacTell c pa3uIMUHbIMM BUJaMu KHHe- 
KH. Tpannua oOacTu peakuuu c mHKoM Wis CHa nu CsHs cyxuBaetca c pocTom 
miepatypbl H c oOoramlenHem cmecH NOs. Tak, HanpuMep, aA cocTaBa 
da + 2NO2 (400—600°) peakuns c mHKOM OGHapyxKeHa He Obiia, Ayla cocTaBa 
{Ha + NOsz (500°) peaks c nHKOM MponcxoOLNTB OGNacTH Ppa, 9I—102 mM, 
qian coctapa 4CHa + NOs (500°) B o6nacTH Pyay, 195—247 mm. 


Tloctynuso 
18 VII 1958 


UWMTHPOBAHHAA JIMTEPATYPA 
1 A.D. Joife, Res., 6, 11S (1953). 
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Jlokxann Arxaygemun wayx CCCP 
1958. Tom 123, N 3 


H. 3. TEJIbMAH, M. O. KOPLUYH, M. H. YYMAYUEHKO vw! H. XH. JIAPHHA 


AHAJIN3 @TOPOPTAHHYECKMX COEAMHEHMNH, 
OJIHOBPEMEHHOE MHKPOOMPEEJIEHHE ®TOPA HW A30TAK 
B OPFAHHYECKHX COEAMHEHUAX 


(ITpedcmaeaeno axademuxom M. H. KabaunuxomZs VII 1958) 


B panee omy61uKosBaHHblx padortax (', ”) Oblio ycTaHOBsIeHO, 4TO pH 34 
MeHTapHOM aHaJIM3e (PropopraHHyecKHX COeAHHEHHH OKHCb MarHHA Mpelctak 
JdeT CoOoH HaexKHbIM peareHT JIA KOJIMYeCTBEHHOPO CBA3bIBaHHA GTOpa, Bbe 
NenAtoulerocad Mpu pa3svlox%KeHHH OpraHWuecKuX BelllecTB. OHOBpeMeHHO ObI 
J\OKa3aHO, 4TO Prop, MOrioWeHHbId OKHCbIO MarHHA, Mo*eT ObITb KOJIMYeCTBeEH 
BbI.eeH 43 COA MormoTuTeiaA B Bue HF rugposmutuyeckuM pa3JloxKeHHe’ 
(Topua MarHuA BOAAHbIM MapoM Mpu BbICOKOH TeMmepaType (*). BpicoKotem 
NepaTypHbld rHApoiM3, WH NApOrHApoiv3, HAeT B COOTBETCTBHH CO CileLyK 
mle cxemoi: 

MeF + H,O — MeO + HF. 


OcHosblBaach Ha 9THX (akTaX, MbIl CUMTAIM BO3MOXKHBIM OCYULeCTBICHE 
ORHOBpeMeHHOrO OMpeseeHuA (ropa HW a30Ta H3 OAHOM HaBeCKH IlyYTeM BBex 
HMA OKHCH MarHHA B 30HY Pa3.l0KeHHA BeUleCTBa MPU oMpeleneHuH a30Ta 
Joma, 3axpata (propa OKMCbIO MarHHA H NocneLytoulero muporuApomn3a non 
yeHHoro Sropufa Maruux. Mobi ucnoub3oBaiu AA 32TOH Menu MouduKally 
MukpoonpejeeHix a3z0ta mo Jitoma, paspaOorannyio M. O. Kopuryn 
M. H. Uymayenko uv mpequasHaueHHylo Ja aHaiv3a TPyAHOC>KMraeMbIX COs 
JMHeHHH, B KOTOPOM MIpHMeHAJIOCh MMPOMHTHYeCKoe COMKMKEHHE HABECKH B CAC 
OKHCH HMKeJIsA. 

Ta6Omuna 1 


ComKeHve B CyI0e€ YHCTOM OKHCH HUKesIA 


lay YA 
ee 
BemectTso Hapecxa, 
r BbIGHCH, Haun. pasHHua 


a ee ee 


AHMJIMY, &-ruyponepropu3omacyisHoli 7,000 39,63 —2,44 | 
Kucnotet CyH_F eNO 4700 ailwatre oe etl 206 Alipesconen 
Bopodropuy, Tpu-(-HuTpodeHy.1)-OK- | 
conus CisHisBF4NsOz 5,200 16,20 15,74 —0,46 ' 
1 -6pom-2-(Tpudropmetu)-1 ,1,3,3,3- | 
: pte 6,720 28,09 | —26,00 
neHtaptopnponan* C,zHBrFs 4690 54,09 2167 | —32,42 
7 NS Behl; DO" 


Bpi6op HMeHHO STOro BapHaHTa Obl MpOMKTOBAH TeM OGCTOATEBCTROM, UT 
MuposuTuyeckoe coxoKeHHe To M. O. Koputyn (*), npoBonauteeca B KBapllesa 
MpoOupKe, He TOMbKO OOecMeyMBaIO KONMYeCTBEHHOe COXOKEHHE, HO H NOB 
AANO J€TKO CMe€HATh MpelapaT, NorsoTuBlHH prop, nocme KaxXoro onbIT; 
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PHCYTCTBHe B30HE Pa3JIOX%KeHHA, KPOME OKHCH MarHHA, TakKe YW OKHCH HMKedIsi 
2 MOriO ObITb NpenATCTBHeM WIA NApPOruApoMMTHYeCKOrO ONpesenenuA ropa, 
1K Kak (@TOpHA HuKeA ruApoMsyeTcA np Oomee HU3KOH TeMNepaType, YeM 
TropHy Maruus (®). B To Ke BpeMsA CaMa OKHCb HUKeIA Mpu BbICOKUX TeMMepa- 
/paX yepkuBaeT Top He NosmHoctbw. B tabu. 1 npupesenbl pe3ysJbTaTbl 
IpeleeHHa ropa, Nowy4eHHble NpPH CORXHKEHHH HaBECKH B C/lOe YACTOH OKUCH 
ukea. CoxoKeHve MpoBosusiocb mpu 900° c nomonibIO ameKTponedH AMHOli 
cM. 

| Ta6Onmuua 2 


OnpenenenHe cbTopa A a30Ta M3 OMHOM HaBecku 3,0—8 mr 


N, % F, % 
Ilpumeya- 
B 
a BbIYHCI.| Hal. Ga BbIMHCI.| Haig. | pasHuya Hue 

(n-ropdenust)-B-aaanan ous 7,67 |-+0,03) 49 37] 10,12} —0,25 
eNO: 7,55 |—0,09} ~~"") 10,39 | +0,02) 
4-[lmnutpodesuiragpasox Tpucprop- 
| aleTOHa 19.18 19,10 |—0,08 19.52 19,71 | +0,19 
~-CgH,FsN.O4 : 19,20 |-++0,02 “1 19,88] +0,36 
-TpudtopmetHs-y-nvnepHyMHOTpH- 
_Topnponenn6eH301 5.53 5,00 |—0,18 30.02 29,99} —O,03] | IIuporuz- 
Cy HisFzNO 9° 1 538 (|—0,45| °~? "| 29,69 |—0,33 po.w1u3 
-(a-Tpuropmetus-B-cbexuTpudrop- bis gaecae 
“Tiponenu.i-1)-numepuqun 4 34 4,43|}+0,09 35 99 35,66} +0,37 Be vebon 
CisHisFeN ¢ 4,32 |—0,02 »*“1 35,60} +0, 34 qpy6Ke 
MIM, o-rusponephropusomac.1aHoH - 
KHCJIOTHI 5.16 5,08 |—0,08 42. 04 42,,14| +0,10 
CipH7FgNO : 5,14 |—0,02 me") 42,,24] +0,20 
-ToslyWHHOBad COub (eHUpTopoc - 
@uHOBOH KHCJOTHI 5.24 5,15 |—0,09 7.40 Hols 40,05) 
Ci3Hi3sF NOP : 5,26 |+0,02 / 6,94 | —0,16 
HWM AMPTOpXNOpyKCyCHOH KACJOTHI 
“CoHeClF2NO g a1 | 894|4+0.13] 49 gol 18,39 —0,10) 
4 6,84 |+0,03 =“) 18,69 | +0, 20 
opodTopuy Tpu-(m-suTpodeHH)- 
-OKCOHHA 8 389 Se) ——OF ds 16.20 16,09 | —O,14 Tluporan- 
CigHisBFaNsO, : 8,82 |—0,07 "116,54 | +0,31 pomus 
,4-Tnnutpoderusrngpason-a, 8,8, 8- NpoBoAMt- 
TeTpadTopnpomuodeHoua 14.54 14,65|+0,14 19.43 19,85 +0,42 + CA B Mvla- 
CysHiyFaNsOa 14,70 +0,19 : 19,57 +0,14 aerate 

TpyOKe 
[utpu a-runpo-B-meToKcunep@Top- 
MpONMOHOBOH KHCJIOTHI * 10.15 10,13 |—0,02 40.98 41,02) +0,04 
C,H3FsNO g 10,28 }+0,13 »“*| 40,97} —0,01 
[unepHaMy o-ruypomepd@TopHsomac- 
JAHOH KUCJIOTHI 5 32 5,27 |—0,15 43,34 43,19 igang 
CoH FgNO , 5,36 |-+0,04 43,09] —0, 

T. kun. 106°, 


Jina ofHoBpeMeHHoro onpegeseHua dTopa uw a30Ta HaBecKy selllecTBa 
—8 mr momealoT B KBaplleBy!0 MpoOupky AWA Com KeHHA WIHHOM 9 cm, SacbI- 
(alOT PpaHyJIMPOBAaHHbIM IipellapaTOM OKHCH HUKedIA, Cofep2alllen 15—20 pec. % 
AgO, pcTaBJA}oT MpoOupKy B KBaplleBy!0 TpyOKy JIA COKMKEHHA MU MPOBOAAT 
[MPOJIMTHUeCKOe COMKKeHHE MPH 900—950° B armoctepe COp. Hapecku *KuL- 
octeii OepyT B TOJICTOCTEHHOM KBaplleBOM KallWJIApe, KOTOPbIM TakXKC BK Ja 
bIBaIOT B IPOOMPKY H 3aCbilalOT OKHCJIMTEJEM. Tlo oKOHYaHHM COKKEHHA BE- 
lecTBa HM BbITeCHeEHHA a30Ta B, a3O0TOMeTP CO/ep2%KUMoe KBaplICBoH ee 
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BbICbIMaior B TPYOKY AA WHporuAponu3a, MpesoxKennyio H. 9. Tenapman 
K. HW. Tasosol, uepe3 Koropyio mponycKkator nap mpu 1000° co cKopocrsi 
0,5 Ma KoHencata B MuHyty. [IpoxomKuTembHOCTh Nuporazpomusa 20—25 Mu 
top TuTpylor B KOHeHCaTe a30THOKUCJIbIM TopHeM (°), a as0T olpeqemak 
10 OObemy, coOOpaHHoMy B a3oTomertpe. Jia NMuporuApolM3a MpHMeHxeTCA Mg 
THHOBaA WIM HuKeseBad TpyOKa. [Ipu padoTre c HuKeNeBOM TpyOKOH BBOAATC 
9MIIMpHuecKuve NOMpaBKH Ha MoTepl0 (ropa B alimapaType MpH MMporHApo.n3d 

A30r onpelenaerca c ToUNocTHIO Jo 0,2%, prop — no 0,5% abc. Pesya 
TaTbl aHaJIH30B UMCTbIX BeleCTB MpMBeeHbl B TAO. 2. ! 

Onpefenenue ropa u a30Ta M3 OHO HaBeCKM OpfaHM4eckoro BelllecTBe 
OCYULeCTBIeHO HAMM BITepBble. | 


UncrutyT aemenToopranuyueckux coequHenuli Ilocrynuso 
Akajlemuu Hayk CCCP 27 VI 1958 


WMTHPOBAHHAA JIATEPATYPA 


bMauH,M.O. Kopwmy u, JAH, 39, Ne 4, 685 (1953). * H.9.Tea4 
pmuyu,H.C. Wlespenesa, )Kypn. anan. xum., 12, Ne4, 526 (19577 
3 fe) yH, H.9. TeapmMaun, K. U.P 1a308 a, JIAH, 111, Ne6, 1255 (1956 
£M.O. Kopwuyu, B. A.Kaumosa, Kypu. anan. xum., 2, Ne 5, 274 (1947); 38, Ne 

176 (1948); 4, Ne 5, 292 (1949); M.O. Kop my u, H.9.f eb M au, Hosple metros! 31emeH)) 
TapHoro MHKpoaHamu3sa, M., 1949. ® L. Domange, Ann. Chim., 7, 225 (19377 
§°M.O. Kopuyu, B. A. Kaumosa, M.-H. UymMaueuxko, Kypn. ana. xum 
10, Ne 6, 358 (1955). 
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Jornann Arkagemun Hayk CCCP 
1958. Tom 123, Ni 3 


_XHMHA 


iK. ®. KKMTAY, M. 3. OHHKEJIDIUTEHH, HW. M. THMOXHH u A. MH. MAJIMHHHA 


NOJTYGEHWE MPENAPATOB KAPBOKCHMETHJILEJIJIKOJIO3bI 
AJIA KPOBESAMELMMAIOLUMX PACTBOPOB 


(I1pedcmaezexo axademuxom A. B. Tonuuessim 38 VII 1958) 


Hatpuesast comb KapOokcuMeruauentonosb (Na-KMI) B xKautectBe mua3- 
SaMeHUMTeA BlepBble Oblia IpHMeHeHa X1onepom (*). Ilo ero AaHHbIM, BBee- 
Me jla?ke BbICOKOH3ObITOUHBIX KonMYecTB Na-KMII (qo 600 ma 0,25%-ro pac- 
opa Ha | kr Beca) He BbISbIBAeT 3HAYHTEbHOO H3MeHeHHA COCTaBa KPOBH 
B OpfaHaX XKMBOTHBIX. OjHaxo Ipu BHYTpeHHeM BBefeHHH Na-KMII Xtone- 
OM HaOJOJa/iCA THNOTeCH3MBHBIN SPPekT, YTO 3acTaBHJIO eo JaTb STOMY MIpe- 
apaTy OOULYIO OTpHlaTeIbHy!IO XapaKTepHCTHKY. 

B cpa3u c TeM, 4To Npettapate! KML mMoryt nowyyaTpcs c pasmHUHbIMH 3Ha- 
HMAMHM CTefeHH MouMMepusallun (CII) u crenexu stepuduKaunu (C9) (°), 
PeAcTaBIANOCh WeecooOpasHbIM NOJYYHTb TakHe MpenapaTbl, KoTopbie yoOB- 
2TBOPANH Obl Tak2Ke TpeOoBaHHAM C TOUKH 3peHHA HX TeMOAHHAMHYeCKUX 
3011CTBe 

Ota padota Oplia Hayata MocKkoBcKuM HeTAHbIM HHCTHTYTOM COBMeCTHO 
LleuTpasibHbIM HHCTHTYTOM TreMaTOJIOrHH M MepenMBanua KpoBu (LIOJIMIIK) 

1953 r. 

Hamu Obluio CHHTe3HpoBaHo cBbIle 40 pa3IM4YHbIX Npenapatos KMII, Korto- 
ple Ob1iH ucnbitanb! LLOJIMIIK B KauectBe KpoBesaMellalollux pacTBopos. 

CremeHbh nowuMepu3auun KMII onpeyzeianacb no Metoxy Bypua (°), a cre 
SHb 2TepupuKalluu — MyTeM HoOMeTpuyecKoro ONpeleeHHA Me B MeHOM 
yu KML. ’ 

CII ucxogqHou Wemmon03bl ONpekesANach 10 YeIbHOH BASKOCTH ee pacTBO- 
9B B UeTBEPTHYHOM aMMOHHeBOM ocHOBaHHEH (*). 

IIpenapatpt KMiI c pa3iM4uHbIMH 3Ha4¥eHHAMH CO x CII nomyyanucb myTeM 
epHpPuKallH W3MeMbYeHHOH ULeEOUHOH MeJJII0103bI1, IpeBapHTeIbHO OTKAaTOH 
r M3ObITKa BOAHOH Leo“, MOHOXJOpalleTaTOM HaTpHA. CreneHb sTepudukalluu 
SrYJIMPOBaslaCb MYyTeM M3MeHCHHA KOJIMYECTBEHHOFO COOTHOLIeCHHA STepucpu- 
apytoilero peareHTa u Wemtomo3sni (*), a CII] — TeMepaTyPHbIM pexXHMOM H 
DOMOJVKUTEIbHOCTbIO MpeABaPHTeJIbHOPO PaclelVeHHA WleIOYHOM Medi tOsO3bI. 

Konuuectso 2Tepupullupyulero pearenta, HeoOXOAMMoe MA ROcTWKeH HA 
yeOyemMolt crenenu 9TepuduKallun, 3apucuT of CII ucxogqHou wenouHOl Mes- 
OJIO3bI. 

Tlanupie Ta6. 1 noKa3bIBaloT, YTO C YMeHbiweHueM CII mlenouHoH MWemuosI0- 
I MPH OMMHAKOBOM COOTHOWIeHHH peareHTOB ocTuratoTca Oovlee BbICOKHe 
1aueHuA cTeneHH 9TepHbuKattuu (onbiTbHI NeNe 1—3). Bmecre c TeM, NoKa3auHo, 
0 TpeGyemy!0 CD Bo3MoxKHO AOCTHTHYTb C MeHbIIIHM pacXOJOM MOHOXJOp- 
leTata HaTpHa, cHuxKaa CIT ucxogHoli ulem04HOH Wesm0n03bI (ombiTb! NeNe 4 1 5). 

TA M3roTOBeHHA KPOBe3aMellalOLUX PAaCTBOPOB MPHTOMHb! TOMbKO XH- 
queCKH OUMUeHHbIe mpenapaTpt KMIL. Hamu Obit WpHMenen cJleqyroului 
TON, OUNCTKH Mpenapatow KMII. OcakgeHHbIt 43 BOAHbIX paCTBOPOB CIMPTOM 

OTPUAbTPOBaHHbI MpenapaT oOpadatTpiBasca 5%-M CHupTOBbIM PacTBOPpOM 
WIAHOH KHCIOTHI. CoeqMHeHHaA 2%Kesle3a, PaCTBOPeHHble B KHCJOTe, YaJIAJIHCb 
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MOceLYIOULMM (PAJIbTPOBaHHeM H IIpOMbIBKOM OOpasoBaBlllelcA MWesI0030-FuI 
KOMeBOM KMCIOTbI, KOTOpad 3aTeM PaCTBOPAJIaCb B BOJHOM pacTBope Ile104¥ 

CHOBa BbICa-KHBalaCb CIIMPrOM HW OTMbIBalaCb OT MIpHMeceH MyTeM 9KCTparupa 

BaHuA. Jror cfocod O4HMCrKM He BbI3bIBaeT u3MeHeHHA CII KMIL u obec 

YMBaeT MOMyYeHHe MpenapaTos BLICOKO) 

cTeneHH UHCTOTHI. | 

Vismenenue CD KMII B 3aBucumoctu of CII Ana o6ecneveHua MOJIHOH pacTBop 4 

MLeOVHOH He IHONOSBI moctu C23 KML] jomkua ObiTb BbICOKOFH 

Oguako, Kak NoKa3a/iM MCbITanHA Ha 


Ta6auna 4 


n wux mpenapatos KMII, mpopeseHuple | 
TT THOWECHHE 
: BE HDC CICOONS (ere) LIOJIMIIK, kKone6aHua B 3HaueHHH 

B | i webutionase (itched) xmu oT 70 Jo 85 He BbI3bIBaIOT CYLILECTBEHHC 
2 TO BJIMAHHA Ha KPOBeSaMeLaroulHl 
St egoficrpa KMIT (°). | 
4 315 121,35 71,0 C lembio usyyeHHA BaMAHHA Cl 
- 215 Leese 73,0 Oba MpHroToBseHa cepua mpenapartoy 
y | ad 70 121,35 77,6 KMIL c CII or 240 go 58. Han6one 
5 nae eto oe atPeKTHBHBIMH OKa3sa/IHCb mpenapati 


KML c Ba3kocTb1io 3%-x BOJHbIX pat 
TBOPOB BlIpesemax 3,5—5,0 cauTHiaa 
uTO cooTBercTByeT 3Ha¥eHuAM CII or 70 go 100. Bonee BricokoMomeKyA pHB 
npenapathl, a Take Mpenaparb c Oosee HusKol CII o6nagator m0xo BbIp 
2KCHHbIMH TeEMOAMHAMMYeCKUMH CBOHCTBaMH. OTOT (akT He CorviacyeTca c [aH 
upimMa T. M. Muxksascxou u E, J. ; ’ 
a 6 le Ta6Oauna 2) 
yrsosa (°), KoTOpble HCNObSOBaIH 
WIA UeneH KpoBesaMellleHHA 6onmee SaBucumocts CII KML or npoxomKuTesmbHoeT 


BbICOKOMOJIeKYJIAPHble  lpenapaTbi  % TeMNepatypworo pexuma mpowecca npencosp 
KML BaHHA ULeIOUHON LWeJIJIOJIOSbI 


Bombuloe 3HaveHHe MpecTaBsA- 
eT BbIOOp pallMOHa/IbHOoro cnocoba 
nmomyuenua mpenapatoB KMIL c 
HH3KOH cTeneHbIO NOJMMepH3allHH. 
HuskonoiuMepH30BaHHy!0-~=—- Kap00- 
KCHMeTHJILeJIIOJIO3Y BO3MO%KHO M0- 


YcnoBua IpeAcospeBanHa 


Ne mpenapata 


, 14 |100 uac. nmpu 20° 

wlyuaTb Kak MYyTeM MpesBapHTebHOK p 

= 2 |12 4ac. npn 50° + 32 yac. npn 20°) 15 
AecTpyKUMH HCXOMHOH  MEVIJIFONOSBI 3 |12 4ac. npa 55° + 32 uac. mpu 20°} 4 
WIH ULleIOUHOH WeNJOIO3bI, Tak 4 |17 uac. npx 50° + 32 uac. npu 20°] 12! 
WM MNYTeM JONOJIHHTeIbHOrO pacilel- 
JI@HHA POTOBbIX mpenapaTos IIpumeuanue. Mepcepusauua npow 
KML qumacb pactBopom NaOH (230—235 r/a) ni 


K 20° B tTeuenve 1,5 uac. Ienounaa messi? 
aK MoKa3aJid HalllM HCCCHOBA- 34 mpeppapHTenbHO u3MeNbYanach B Te4eHE 


HHA, NpeABapHTeJIbHoe pacienIeHHe 2,5 yac. np 50° (B ompite Ne 1 — npn 35°) 
IleJO103bl BOAHBIM pacTBopom HCl 
BbISbIBaeT PA TeXHONOrMYeCKUX TpYAHOCTeH pH MepcepH3allHH WeO03+ 
MU Jla/ibHellleM ee MCMOs/b30BaHHM H HE MOXeT ObITb PeKOMeHJOBAaHO. 

OxkuculMTebHad JecTpyKUHA WLeOUHOH MWeNJIONO3bI KHCJIOPOOM BOSLyXs 


i} 
l 


KaK BHAHO W383 TaOu. 2, ABJIAeTCH BeCbMa JVWIHTEIbHBIM MpoleccoM ake mp 
NOBLILeHHOM TeMnepaType MpeBapHTebHOTO CO3peBaHHA WeOUHOM Wes 
J1O3bI. 
C wWembio ycKopeHuA Mpollecca WecTpyKWMM WleOUHOH WenO03bI IPAM! 
HANUCh OOaBKH MepeKUCH BOLOPOAa B MepCepH3allHOHHYIO BaHHY WIM B UleOy 
HY!O WeONO3Y B Mpollecce ee H3Me/bUeHHA. 
Pe3yIbTaTbI OMbITOB MpuBeleHbl B Tad. 3. | 
O6pasupr KML, npurotopjeHHble 43 WeMOUHOK WenON03bI, LecrpyKTUpy 
BaHHOH c NpHMeHeHvem H,O., mpa MCNbITaHHM MX B KavecTBe KpoBesamelilali 
WLHX PaCTBOPOB BEIM CeOA pa3/IM4HO: BBeAeCHHe HEOOMbINMX KOHYeCTB NepeKuG 
BOLopowa (fo 1,5% B u3MebUNTeb HM MepcepH3allHOHHY!O BaHHY) He OKa3H 
BaeT OTPHaTebHOro AeHcTBUA Ha KpoBeSaMellatoulne cBolctBa KMII. IIp} 
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Ta6unua 3 


Tlectpykuua menounoi wenmon03e B MIpHcyTCTBHH MepeKucu 
Bosopora 


ee LY ENA) AEH Bhs 


Konunyectso H,O, 


B MepcepHsallHoHHoti Ko 
BaHHe JIHYECTBO 
aS H,O2, 406aB- 
S JIGHHOe B H3- YcnoBusa cn 
a MeJIbuHTe 
5 H 4 % oT Lea mpexcospesanua KML 
g | KOMI NOs) HaOsie% LedIIOO3bI 
@ |B ujeoun,| oT seca 
2 % LE JIJI0 IO3bI 
a ee ee ee ee Pe Ne 


5) 1,5 45 — 3 4aca mpu 40° 167 
6 1,5 45 — 6 uacos be 40° 130 
i uN) 45 — 5 yacoB npn 45° 130 
8 ‘oth 45 AS) 4 yaca_ npn 40° 140 
9 — — 3,0 4 yaca mpu 40° 110 
10 =. — 3,9 4 uaca mpu 45° 100 


IIpumeuaunue Mepcepusanua npoBoqunacn TIpH 30° B Te- 
yeHHe 1,5 aca; u3MesbUeHHe e0UHOL WeNJUOIO3bI — mpv 37° B 
TeueHHe 2,0 uaca. 


apatst’ NeNe 5—8,” nonyyenuple Takum NyTeM, au YOBJeTBOpUTesbHbIe 
€3yJIbTaTbl Ha 2KMBOTHBIX. JloOaBmeHue OonbmHx KOMUeCTB H,O, Henocpex- 


BCHHO B UleJIOUHYIO WeJONO3y MPH €€ H3MeIbYeHHH MpHBOLUT K NOABeHHIO 
OKCHYeCKHX CBOHCTB Npenapatos KMLIL: 


penapatb NeNe 9—10 BpisBamH cMepTb 
<MBOTHbIX IPH BHYTPHBeCHHOM BBese- 
‘MK. 

Jlanubie ucceqOBaHHA XHMHUeCKO- 
O cCOcTaBa LleJJIOJIO3bI, MOABeprHyToH 
KHCJIMTeEIbHOH AecTpYKULMH, MpuBeleu- 


Ta6Oauua 4 


Hsmenenne cbyHKUHOHAJBHBIX Tpynn B Wes- 
JOIOZe B Mpouecce OKHCHTe.IbHO!i 
qecTpyKuHu 


Koymuectso ramKko3nbix 
OcTaTKOB Ha OAHY rpynny 


Ne mpenapata 


ible B TAO. 4, NOKaSbIBaloT, YTO Mpena- 
ath! NoNe 9 uw 10, BbIsBaBlNe CMepTb 


—COOH —COH 
KMBOTHDIX, MO COep2KaHHio KapOo- 

CHJIbHbIX TPyNN B lenON03e, oNpeye- 

(eHHBIX 10 O-HHTPpOPeHOMATHOMY MeTO- 5 89 554 
y (*), Maio OTMHUAIOTCA OT MIpelapaTos 8 75 585 
YoNe 5 u 8. Cofepxxanue asmberuqublx 9 73 394 
pynn, onpefemeHHbIx Mo HoXHbIM 4nHC- 10 69 235 


aM (°), BO BCex mpemapatax (yuHTHIBaA 

X CTeNeHb NOMHMepH3alluH) HesHauHTembHO. IIpu onpeweneHuu colepxKanHua 
apOOHHWJIbHBIX Tpynn MO THApoKCHaMHHOBOMY MeTogy (°) He Obi0 OOHa- 
Y2KeCHO [paKTHYeCKH HMKakoro u3MeHeHHA PH pactBopa. CueoBaTebHo, 
eTOHHbI€ TpyMMbl TaK%Ke OTCYTCTBOBAJIH B HCCJIEAOBaHHbIX OOpasllax LWedVJII0- 
O3bI. 

TlostomMy yBeiM4eHHe TOKCHYeCKHX CBOlicTB y Npenapatop NeNe 9 uw 10 He 
iOx%KeT ObITh OObACHEHO H3MEHEHHEM CpesHero XHMUYECKOrO COCTaBa WeJJIIOO- 
bI. BepoaTHee BCero, OHO ABJIACTCA CJIeCTBHCM HepaBHOMepHOCTH Mpollecca 
eCTpyKIWHH, a TaK?Ke HaKOMJI€HHA HEKOTOPOTO KOVJIHYECTBA CHJIbHO OKHCJICH- 
oH WeO03b1, OOYCOBIUBalOlleH NOABJIEHHE TOKCHYeECKHX CBOHCTB Mpela- 
atoB KMII. Mcxogsa u3 stToro, cmekyer CleslaTb BbIBOZ, 4TO MCMOJb30BaHHe 
epeKHcCH BOOpolla Cc WesbIO yCKOpeHHA Mpollecca AecTpyKUMH WeOUHOH Wew- 
1ONO3bI HW MocTHxKeHuA TpeOyemon CI] AomKHO ObITh BeECbMa OCTOPOXKHBIM. 

Jina noswyyenua mpenapatos KMII co 3HayeHuem CII] nuwxe 100 npososu- 
acb JONOMHUTeIbHAaA WeCTpYKUMA TOTOBOTO NpOyKTa NYTeM rHApOJHTHYeECKO- 
0 paciileneHHA BOAHLIM pacTBOPOM CoO/IAHOH KUCJOTH UpH 65—70°. Ipoxon- 
AT@JIbHOCTb Mpollecca ruApomu3a 3aBucuT OT ucxosHOH CII npenapatos KMI-. 
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Onbit ucnonb30BaHHA BbICOKOMOMeKYIAPHbIX Mmpenapatos KMIL (CII 25 
WIA STO Wen ant HeyOBAeTBOpUTebHbIe pe3ysbTaTbI: mpenapate! NeNe 12 
13, nomyyeHHble TaKHM CMOCOGoM, KaK BUZHO H3 Ta. 5, OKa3aJIMCb TOKCHUHBE 
MH, B TO BpeMA Kak OOpasiibl, MOMyYeHHble MYTeM AONOHUTebHOH yectpy kin 
CpaBHHTebHO HH3KOMO/eKYAPHBIX MpenapaTroB KMIL (CII oxoso 130), Aan 
NOMOKUTEIbHbIE Pe3yJIbTATHI. 


DAO sete) 


Bausnue mpososmKuTembHocTH ruypomm3sa KMII pacrtso- 
pom HCl na kposesamemlaioulve CBOMCTBa MpemapaToB 


IIpogo axKu- 
Ne npe-| CI ucxog-|renpxocts rug-| Cll KML PesyJIbTaTbl 
napata| not KMIL| ponusa KMILI, | 70c7e ruapo- |Ouonormueckux 


MH musa HCNObITaHHHK 
2 130 80 80 ae 
3 125 to 80 + 
6 130 79 90 + 
7 130 80 80 ee 
14 130 85 67 + 
WD 250 300 70 — 
13 240 300. | 60 — 


OrpullaTembHble pe3yJIbTaTbI MOryT ObITb, 0-BHMMOMY, OObACHEHbI TeM 
4YTO IIpH THAPOMMTHYeECKOM PaCIeNeHHH BbICOKOMOJeKYJAPHBIX Mpenaparol 
KML 2 rereporeHHolt cpezle HeKoTopble HaHOosee BLICOKOMOeKYJIAPHble Ppaky 
WHM OCTalOTCA HeOCTaTOUHO AeCTPYKTHPOBaHHbIMH, YTO OTPHWaTeIbHO CKa3bl 
BaeTCH Ha KDpoOBeSaMelllalouluX CBOHCTBAaX. 

TIlpopegqeHHble HCCeOBaHHA MOSBOIAIOT HAMeTHTb MYTH CO3aHHA TeXHOUIO 
rH Nowyyenua mpenapatos Na-KMLI, oOmaqaouux KpoBe3aMellalouluMH CBO! 
CTBaMH. 


t 
r 


MockosckHi HepraHOH HHCTHTYT Ilocrymuto 
um. 1. M. Ty6xuna 1 VII 1958 


IWHMTHPOBAHHAA JIMTEPATYPA 
iW.C.Hueper, Am. J. Path., 21, 1021 (1945). %M.3.®uHkenbpumtTea 


No 1 (1958). ®T.M.Muxaasexaa, E. .Byraos, Tp. Benopyccx. Hay 4HO-nccae My 
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Jloxmann Akagemun nayx CCCP 
1958. Tom 123, Ne 3 


XHMHA 


Yuen-koppecnonzent AH CCCP HW. A. KASAPHOBCKHH, C. WH. PAMXLITEMH 
wu JI. H. BbIKOBA 


WMCCJIENOBAHHE MEXAHH3MA PEAKIUMM CAMOTPOV3BOJIbHOrO 
PACHAMA OSOHHWA KAJIVA C NPHMEHEHHEM MATHHTHOrO 
METOJIA 


Hisyuenue KMHeTHKH CaMOMpOM3BO.IbHOrO pacriaya Os0HHa Kaus (2) no- 
a3zajlo, UTO 9Ta peaKIMA, MpoTekalolad MO ypaBHeHHlo 


2 KOs = 2 KOzg + O. + 11,6 xxan, 


MeeT aBTOKaTaJIMTHYeCKHH XapakTep C HHAYKIMOHHbIM MepHOJOM, CocTaBJIAlO- 
“Mipu 18, 0,—9, u —18° coorsercrBeHHo 1,67; 20; 54 u 205 cyTox. B noceayw- 
MH aKTHBHbIM MepHOd CKOpocTb pacMaa O30HHa KaJIMA pe3KO BOspacraerT; 
iepruA aKTHBalluH paBHa 22—23 KKaJi/MOuJlb. 

_ /ina BbItcHeHHA MeXaHH3Ma paciafla O30HHJa KaJIMA HAMM Obl mpeqnpH- 
ATbI MarHuTHble H3MepeHusA. IIpH oOpasoBaHHu CHJIbHO MapaMarHUTHbIX Mpo- 
@XKYTOUHBIX MPOAYKTOB MOKHO OblIO OXKMLAaTb OTKJIOHEHHA MaPHUTHOM BOCIIpH- 
YHMBOCTH OT AJUIMTHBHOCTH B CTOPOHY YBCIHYeHHA; B CIyuae 2%e OOpasoBa- 
A [MaMarHuTHbIX TIpOyKTOB — B CTOPOHY CHHKeHHA. 

IIpenaparto! o30HHa Kalua cogepxKain 88—92% KOs. B kauectBe mpuMepa 
HBOJMM cocTaB mpenapata Ne 1: KO, 89,8% ; KOH 8,0% ; HO (B sume KOH - 
gO) 2,2%. 

MaruutTHble H3MepeHuA TIPOBOAHINCb OMHOBPeMeHHO C KMHeTHYeCKHMH TIpH 
OMHaTHOH TemMnepatype (18—20°) u upu 0°. M3mepenua Beaucb mo MeTony 
YH Ha yCTaHOBKe C OOJIbIHM JaOOpaTOpHbIM 3JIeKTPOMarHHTOoM. HasBecka 
5—0,6 r nopoutka O30HHa KaJIMA MOMelLalacb B aMMYJIY H3 HEHCKOTO CTeKa, 
AAMeTPOM OKOJIO 2 MM i AMHOIO 140 MM, CHaO*KeHHY1O KpaHOM H WIHdoM, 4TO 
93BOIHIO MOMePpeMeHHO MIPHCOeAHHATb aMMyJIy K BeCaM MarHUTHOH yCTaHOBKH 
K ra30Boi GroperKe, B KOTOPOH H3MePAOCb KOJIMYECTBO BbIeIMBIUCrOCA KHCJIO- 
yma. Ilepeq 3anouHeHHeM aMNYJIbI NPOKaIMBaJIHCb B BaKYyMe WIA yaleHua 
[copOupoBaHHOH Baru. 

Onepallu4 Mo B3ATHIO HaBeCKH HM 3arpy3Ke aMNYWJI MpOBOAMIMCb B CiellMaJb- 
M4 CyXOH KaMepe. KojeGaHua MpH B3BeLIMBaHHH aMIyJI Ha MarHHTHbIX Becax 
> mpeppuuamd 0,09 mr, B TO BpeMA KaK H3MeHeHHe Beca OOpa3lloB B MarHHT- 
M Tole cocTaBiAO oT 15 Ao 45 Mr. PesysbTaTbl MarHHTHbIX H3MepeHH C pas- 
AYHDIMH TpelapaTaMM BOCIPOM3BOAHJIMCb, Kak [paBHlO, B Mpesentax + 2%. 

Beero 6blI0 MpoBekeHO AeBATb OMBITOB: CeMb pH 18—20° u gBa npu 0°. 

Ucxogupii mponyxt KO; u Koneunbli KO,, Kak M3BeCTHO, NapaMarHuTHbl. 
pH KOMHATHOH TeMMepaType Hallld MpenapaTh! O3OHHAa KaHA au Y¢g -10°= 
+16,9+0,15, a KoHeYHDIM MposyKT (cymepoKcuy Kana) ye: 10°= +25,2+0, 15. 
‘MH 3HaueHHA, OTHeCeHHbIe K 100%-M mMpenapaTaM*, YJOBJIETBOPHTeJIbHO COB- 
ylaioT Cc mpexkHHMH aHHbIMH (? ‘). 

B ra61. 1 u ua puc. | npuBeleHbl pesysbTaTbl HEKOTOPbIX KHMHETHYCCKHX 
MarHUTHDIX H3MepeHHii pH KOMHAaTHOH Temnepatype u upu 0°**. IlynKrup- 


* TIpu mepecuere MarHuTHol BocnpuumunBoctu Ha 100% -e mpenapaTb! MoxKHO MpeHeOpeb 
aMarHeTu3Mom mpumecei KOH u HeO. Oro xe OTHOCHTCA HM K MCMpaBJeHHbIM 3HAYCHHAM 
AMMOBOH BOCIIPHHMYHBOCTH TBEPALIX MpOAykToOB peakituy B Tabu. 1. 

** B wsmepenuax mpunumaga yuactue B. HM. Cuupuora. 
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Onsir Ne 15, npenapat Ne 1, HaBecka 0,0463 r, TemnepaTypa gy 


Tp aMMOBaA MarHHTHaA BOCNPHHMUHBOCTb 


Crenenb 
Bpema pacnaga KO; mo 
NoNe mn. OT Hadayia | phigesMBIeMy- 
OMbiTa B 4¥acax | cq KucMOpony, uaMep 
% 
4 0 0 415,15 
2 17 8,1 +15, 95 
3 23 Qe +15,90 
4 41,95 el +16,10 
5 47,95 18,9 +17,60 
6 67,3 27,4 +20, 30 
7 89,5 48 ,8 +22 ,50 
8 94,5 06,3 +23,15 
9 ASS a) 74,2 +23 ,50 
10 IEAlfey 3; 78,3 +23 , 20 
iM 161,5 95,0 +23 ,05 
42. 167,5 96,1 +23 ,15 
13 186,5 98,1 192.70 
14 194 98 ,1 +-22,75 
15 220 100 + 22,30 
16 230 100 +22 ,20 


* BpruvcieHo ¢ MOMOMIbIO ypaBHeHus: y%, (cMecb) = ax, (KOs) + (1 —4) xX¢ (KO), © 


@— O/H OSOHHa KaJIWA B CMeCCH, 


Xg° 


uciipaBl. 


+16,89 
+17,84 
+17,76 
417,98 
+19,67 
Loo 7s 
495 39) 
426,14 
426,62 
426,34 
+26,25 
426,38 
425,88 
425,93 
425,44 
B25 683 


10° 


Ta6auua 1 


BBIUHC. 0 
npaBuay 
ay, JUTHBH. * 


ae 
447, 


60 
70 


+17,80 
+18,09 
+19, 20 
enh (OW 


+21, 
+23, 
+28, 
+24, 
+209, 
+25, 
+25, 


64 
i 
of 
96 
08 
22 
22 


A,% 


cdo Ors | 


tt aed 
Xx OO 


oT eC 


-y 


- 


CmMmMNmMWOONIMOINOWDY 


~ 


sew 


Had MIpAMaavA TIpeACTaBIAeT 3HAYCHHA Yg, BbIUHCJICHHbIC NO IpaBHJly atWuTHE 


HOCTH. 


HalieHHble OTKJIOHCHHA OT AMTHBHOCTH, JlexKalllue JaleKo 3a Mpefela 
OWM60K HW3MepeHHH, TOBOPAT O MpOMexKYTOUHOM OOpa3zs0BaHHH CHJIbHO Nap 
MarHHTHOrO MposyKTa. EcrecTBeHHO MpeANOOKUTb, YTO JTHM TPOLYKTOM # 


_ “es 
ee ats 


— 
ed 


AAAI foot 
SH — 


4 40 


Cmeners pacnada KO. (no GoldenubGuemyca kucnopody) 


Pye. 1. Xox M3MCHCHHA MArHHTHOH BOCIIPHHMUHBOCTH B Tpomecce 


60 


a 


"$f, 


8 


pacnaya KOs npn 0° (a) u 18—20° (6) 


JIACTCA ATOMAPHBIN KHCMOPOA, MATHHTHAA BOCIPHHMUYUBOCTb KOTOPOYO B HECKOJI 
KO pa3 OovIbue, wem y KOs u KOg, Tak KaK aTOM KHCOpOa B OCHOBHOM cocTo, 


Huu (?P) uMeeT Ba HeMapHbIxX 9/IeKTpOHa. 


IIpomexytTouHoe o6pa30BaHne aTOMOB KHCIOPOa MOATBep*MaeTca rane 
HaOJIIOMaeMbIM BbIeIeHHeM CJI€HOB O30HA, 4YTO CKa3bIBaJIOCb B OKHCJICHHH Iii} 


BePXHOCTH PTYTH B MaHOMeTpHuecKoli TpyOKe mpHoopa. 
Kowlu“yecTBO aTOMapHOrO KHCOpOda B pasJIMYHbIX CTayMAX Mpollecca MOX\ 
ObITb OlleHeEHO H3 MarHUTHbIX JaHHbIX HM BeCa TBePAbIX MPOAYKTOB, peakllul 


476 


J 
100 % 


100 % 


’ 


CxO 43 TOrO, 4YTO MoceqHHe cocToAT H3 KOs, KOz wn aToMapHoro kucmopoga, 
DKHO COCTABUTb CJlefyloulHe TPH ypaBHeHHA: 


x+y+z= 2 (1) 
0,4489x + 0,5499y = 0,448925 (2) 
Xg (KOs) x + xg (KOz) ¥ + xg (O) Z = BixXe (cmece)-. (3) 


(€ 9 — KomuyectBo KOs B MCXOJHOM HaBecKe, 2+ — BeC TBEPAbIX MPOMYKTOB 
pak, X — KomMyecTBo KOs, y — komuuectBo KOz u z— kKomM4ecTBO aTO- 
apHoro KHC1oposla no ucTeyeHun ¢ uac. (BCe — B rpaMMax); ¥g(KOs); yg(KOz); 
(O) u y¢(cMecb) — rpaMMoBbIe MarHUTHble BOCMPHHMYHBOCTH MpH TeMMepatype 
IbiTa*. 

Y paBHenue (2) OCHOBaHO Ha MOCTOAHCTBE KOJIMYeCTBa KaJIHA B peaKUMOHHOH 
vecH. IIpH pemeHuu ypaBHeHui (1), (2) uw (3) c 4YuCOBbIMH 3HaYeHHAMH 
¢ (KOs) -10® = +16,89; ye (KOz)-10®° = +25,33 nu xg(O)-10% = +211,88 
aXOMM: 

x = 4,9484 g;— 3,5539¢) —0,02349%-y¢ (cmecb) 
y= iy RS) Loe 4,0395¢+% +0,0191 24-7 (cMecb) 
z=0,0911 ge—0,1636g) +0,0043g7-ye¢ (cmecs) 


TH YPaBHeHHA JalOT BO3MOXKHOCTb BHIYHCIMTh KoMMYecTBa KOs, KOz u aTomap- 
Oro KHClOpofa B pa3/IMYHbIX CTaqHAX Mpoulecca pacnaya KOs. B ra6.. 2 npu- 


efleHbI MOyYeHHbIe 3HayeHuA QA onbita Ne 15. 
Ta6Onmuua 2 


KomvuecTBo aTomapHoro KHCOpoxa B TBepAbIX NpOsyKTax peakUHH pacnagza osoHuza 
kasHa (onbit Ne 15) 


S| gek.,| 2s : F 2 2 j 
[LEE Sissel a9) Oneck: fin reps eee 
Eg gee ee ° 9 o& 50 
ere | oes a8 5 5 been inte 
Be ahligeoun = > = oo z& [Ha 100 Mo-| wa 100 Mo- 
se laid Die mo yo SzN Sp seti ucx. |e pasnom. 
mi cf | &o8 33S és é< 6 Sia ae KOs KO, 
j mo Ox gs mee Aner SAS MS et Se 
ao) 0 0,4901 | 0,4904 — — = = a 
mal 47 8,1 0,4828 | 0,4461 0,0357 | 0,0008 9,0 0,9 9,9 
Bi 23 Oro 0,4815 0, 4408 0, 0402 0,0005 10,4 0,6 OO) 
7) | AS) Ait 0,4801 | 0,4319 | 0,0473 | 0,0006 11,8 0,7 5,6 
5| 47,5 13,9 0,4775 | 0,4013 | 0,0724 | 0,0037 18,2 iis) ORT 
6| 67,3 Dif 0,4654 | 0,3134 | 0,1441 | 0,0077 36,4 8,5 2307 
mA 89/5 48,8 0,4461 | 0,2013 | 0,2357 | 0,0090 60,3 10,0 16,9 
8| 94,5 Hone 0,4393 | 0,1636 7 0,2664 | 0,0094 65,3 10,4 Ae) 
113,5 [ie 0,4231 | 0,0883 | 0,3279 | 0,0067 81,9 es 9,1 
0/118,5 Ono 0,4195 0 ,0758 0,3381 0,0055 84,4 6,0 Ugh 
a} 161,5 95,0 0,4044 | 0,0109 | 0,3911 | 0,0022 97,9 DS 2,5 
2) 167,5 96,4 0,4034 | 0,0054 | 0,3957 | 90,0023 99 3 2.5 2,6 
3/186,5 98 , 4 0,4016 | 0,0023 | 0,3982 | 0,011 100 NP 1,3 
4/191 98,41 0,4016 | 0,0018 | 0,3986 | 0,0012 | 100 ihe 4 AZ. 
5 | 220 400 0, 3988 = 0,3986 = 100 a ris 
6 | 230 100 0,3988 = 0, 3986 — 100 = — 


q 
| 


V3 qanuelx Ta6s. 2 BbireKaeT, TO B Hadasle pacnaya coxepxKanue aTOMapHoro 
‘MCNOpoda B TBepLol (base BO3pacTaeT, MPOXOAMT Yepe3s MaKCHMYM IPH CTemeHu 
yacllalla o30HUa Kalua OKONO 60% Hu 3aTeM CNadaeT JO Hywia mp 100 %-m pac- 


* MarHvTHad BOCIPHHMYMBOCTh aTOMapHOTO xKucuIopoma MO CHX Mop He usMepena. Teope- 
MueCKHIi pacueT C MoMoUlbIO ypaBHeHuii Baw ®ueka paeT WIA KOMHATHOH Temnepatypst (293°K) 
HayeHHe %g(O)- 108 = 5000/16 = 312,5 (°), Tak kak B Hatem cJ1ly¥ae OpOHTa/IbHadA COCTaBJA- 
asl Mar HHTHOFO MOMeHTA,NO-BAXMMOMY , 3AMOpaKUBaeTcA MOJIEM HOHOB pellleTKH, TO JIA BOC- 
PHMMUMBOCTH ATOMApHOrO KHCOpOsa, HaxossAMerocsA B TBEPLOH tase, B3ATO TeopeTHYeCKOe 
HAYeHHe, COOTBETCTBYIOMee TOMbKO OHOMY CIIMHOBOMy MomeHTy. Torza uMeem mpu 293° K: 
g (O)- 108 = 3390/16 = 211,88; npu 273° K: Xg (O)-10® = 227, 5. Bermucmenubie HurKe C STH- 
M 3HAYCHHAMH KOJIMYeCTBA ATOMAPHOFO KUCMOpOa MpeNcTaBAAIOT, BOSMOMKHO, BEPXHUH Mpepes. 
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nae. B rouke MakKcuMyMa TBepias (basa coxepxuT OKOIO 15% oT Bcero OOpasoBa 
weroca KucOpola B Bue aToMoB. HanOoubillee xe OTHOCHTEJIbHOe KONHYCCTB 
aToMapHoro KucsIOposa (10 25% ) HaOuOMaeTCA B KOHIe MHAYKUMOHHOO WI 
Hauyasle AKTHBHOrO NepHosa. : 
STor pesyubTaT ABMIAETCA APTYMCHTOM B MOJIb3y BbICKAaSaHHOU THNOTESbI Gr 
© TIIpHpose WHAYKIMOHHOrO Mepvojla, oMmMpalouleica Ha TeOpHio QeeKTHEI: 
3 KPHCTasJIM4eCKUX CTpyKTyp. Coruac) 
Mika HO 93TOH runoTese, WHY KILMOHHBIIl 
nepHo xapakTepu3yercaA Hakomule 
HveM JlecbeKTOB B KPHCTasHueCKOl 
pelllerKe O30HHa KaJIHA, T. €. MO} 
HoB Og M aTOMOB KHCcOpoxa; mp 
JOCTH2KeHHH HeKOTOPOrO KPHTHYEe: 
i] Al) 40 &0 cymok cKoro KoOM¥eCTBa 9THX edeKTOE 
ucxOHad cTpykTypa pacmaaetcs 
a 2. CkopocTb BbiqeneHua MoneKy pore Ha (pa3y, HaCbIILeHHY10 jletbekTaMu, § 
(1) m wonmvecrso arowapworo xucnopora (2).  sanonenin HoBOK dasbl, KOz. O70 
MOMEHT COOTBETCTBYeT HadaJly aKTHB 
HOrO MepHoda peakIlHu, KOTOpad mpoTeKaer MpewMyulecTBeHHO Ha IpaHHue 
AByX (pa3. 
Jina BbISCHeHHA MeXaHH3Ma BbIeIeHHA MOJIeKYJIAPHOTO KHCOpOMa, CKO 
pocTb 39TOFO Mpollecca (Wo) Obla CONOCTAaBJIeHa C KOJIHYECTBOM aTOMaPHOFO KH 
Nopoya B TBepwon case (z). Ha puc. 2 npuBeweHbl B KayecTBe IpHMepa aHHbid 


e-QT/4ae 
59 PMon/yac } 


me Q(z) —>- 


50 100 150 4a. 


Puc. 3. Ckopoctb o6pa30BaHHa aToMapHOoro KucuOpona (/) u BbIfemeHHA MoJIe- 
KyIApHoro KucOpoga (2). Temnepatypa 19—20°. (Onpit Ne 22). 


onpita Ne 16. Onn yKa3bIBal0T Ha TO, YTO OOpa30BaHHe MOJIEKYJIAPHOTO KHCIOpOL 
ABJIACTCA peaklNeH NepBoro NOpAKa MO OTHOWeHHIO K ATOMapHOMY KuCIIOpOLy. 
OTo JelaeT peKOMOMHALMOHHBIM MeXaHH3M MaJIO BEPOATHBIM HM TOBOPHT B MOMb3\ 


peakIlHH aTOMOB KHCOpoa C O3OHHAKLIMU HOoHaMu: O + O3 = O, + Oc. Mane 
HeHWHH KHHETHYeCKHH aHaJIH3 OOHAPYXUJI WIA CKOPOCTH OO6pas0BaHHA aTOMaPp 
HOro KHCOpOfla TaKy!10 *Ke 3AKOHOMEPHOCTh, Kak JIA CKOPOCTH BbIAeICHHA MOI: 
KYJIAPHOrO KHCOpOda, a HMCHHO—KPHBY!O C APKO BbIPaxKeHHbIM TONOXHMHYeC 
KHM MaKCHMYMOM (puc. 3). CieqoBaTebHO, 06a OCHOBHbIX 3JIEMCHTaPHbIX aKTé 
IPH pacnaye O30HHa KaJIMA Ha CyNepoKcH Kalua uM KUCOpOr 
KO3 = KOz + O 
KO; + O = KO, + Oz + 

IpoTeKatoT IIpeHMYyleCcTBeHHO Ha rpaHHlle pasfesa a3. 

Bo3MoOxXHO, 4TO aHaslOrHuHbld MeXaHH3M HMeeT MECTO NPH pacnaye u Apyru 
OKHCJIOB MeTaJIJIOB, a TaK2e CONeH KUCIOPORHBIX KHCIOT. JlnA npoBepkH 9TOF 
PHNOTeSbl HAaMeUeHbI HCCJICMOBAHNA C MIPHMeHeEHHEM aTOMAPHOFO KuCcOpoNal 


Hay 4Ho-nccenopaTebcKHH QH3HKO-XHMHYCCKHM MHCTHTYT Ilocrynuso 
um. JI. A. Kapmosa 14 VIII 1958 | 


UHMTHPOBAHHAS JIATEPATYPA 
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Hornayn Arkanqemun nHayrk CCCP 
1958. Tom 123, Ne 3 


_XHMHA 


b. M. MUXAMJIOB u ©. B. TYTOPCKAA 
BOPOPrAHHYECKHE COEJMHEHWA 


AJIJIMJIBHbIE TIPOM3BOJHbIE BOPA 
(ITpedcmaeaneno axademuxom B. A. Kasanckum 11 VII 1958) 


M3 anmunbublx coeyunennii Sopa c NOCTOBepHOCTbIO U3BeCTeH TOMbKO TpHaul- 
Oop. K Aanubim xe Porutelinau Capua (1) o nowyyeHH Apyrux coequne- 
M 9TOro pAfa Cllefyer, KaK 9TO BUAHO U3 Ja/IbHeliero H3/IOXKEHUA, OTHECTHCL 
MTHYeCKH. 

Hamu Obi “3y4eHbI XuMu4ecKuHe CBOMCTBa TpHaIMOopa H Ha ero OCHOBe 
OIYYCH PAN HOBbIX aJIJIMJIbHbIX MPOW3BOLHbIX Oopa. 

- Heo6xonumeiit Qua uccneqoBanua TpuasMOOp FoTOBUsICA HaMH JelicTBHeM 
JiMJIMarHuhOpomuya Ha S:pupat dropuctoro Gopa c BbIxXogZoM 68%. IIpenapar 
Mell T. Kun. 155°, Kak u TpHanmMNOOp, Nowy4eHHbI c 33% BbIXOJOM H3 TpHaJ- 
anmOopata WM admMsaMarHuiOpomuya (7). A. B. Tomunes c corp. (°) nomyunan 
IHaIUIGOp c Oomee BLICOKOH TOUKOM KUNMeHHA B OAHY CTaquIo npHOaBeHHeM 
AeCCH alliuOpoMuya u xpupata dropuctoro Gopa K MarHuto. 

_ Hccneqopanve nokasai0, To TpuannunOop oOmalaer 3HauHTeNbHO Gomee 
SICOKOM peaKILMOHHOH cnocoOHOcTbO, vem TPHaJIKWJIbHbIe COeCAHHEHHA Oopa. 
 B oramune of nocequnx, OH pearupyer C BOJOM NpH KOMHAaTHOH Temnepa- 
ype, Mpwuem oOpasyerca aluOopHad KHCOTA, BbIJeeHHaA B Buje ee aHruy- 
ula 


(CsH,)gB -+ 2H,O = [CoHsB (OH)2] -+ 2CsH. 
(CsHsBO)s 


[a NepBoH cTayquu peakluu oOpa3yerca, oveBuAHO, AMalus6opHan KucsoTa, 
peTepneBalollaA JasbHeHiiee rHAPOMHTHYeCKOe paciiienenve NO Oop-yruie- 
YIHOH CBA3H. 

TpvaiiuiOop pearupyer pH KOMHaTHOH TeMIlepaType M CO CIHpTaMH. 
pu JelicTBun Ha Hero | Moma NK-OyTuUOBOrO CMUpTa Nosmyyaerca C BbILeeHHeM 
DONMIeHa H-OYTHOBLIN adup AnaIuMOOpHOH KUCJOTHI 


(CsHs)sB -L.n - CAHgOH = (C3Hs)2 BOCgHo-xf-+ CsHy. 
OCJIEMHHH, B CBOIO OYepesb, CMocoOeH pearMpoBaTb CO CNMPTOM, UH To3sTOMy 
HM flelictBuu 2 MO. CnupTa Ha TpHalIuIOOp Nowyyaetca u-H-OyTHOBbI 
MP aWIHNOOPHOH KHCJOTHI 

(C3H;)sB +(24-CyH,OH = CsHgB (OCgHs)2 + 2C3He. 


IIpu elictBuu MeTuJoBOro cnupTa Ha TpHaHsOOp pH COOTHOWeHHH pea- 
HTos | : 1 nomyuaerca He MeTHJIOBbIN ScSup AMasIUNOOPHOH KUCOTHI, a WHMe- 
OBL 3cup aMIOOpHOH KUCJOTHI, H YaCTb HCXOAHOFO TpHaUNOOpa 
8BpalllaeTcH B H@H3Me€HEHHOM BHJe: 


(CsH;)gB'+- 2CHsOH'= C3H;"— B (OCHs)2. 


Opuphl Ava UMOOPHOH KUCJOTbI OY€Hb HEYCTOMYMBHI M0 OTHOLIe HH1O K BOe — 
HM fleHcTBHH ee OHH Ha XONOAY PHApoMMSyIOTCA B asNUNOOpHY!O KUCJOTY. 
Potumretiy u Capua (1) yKa3anu, YTO MpH AelicTBHH aNMMAIMarHHOpo- 
Mla Ha (bropucTH Oop, c MoceAYIOULHM pa3JIOX%KeHHeEM NPOAYKTOB peakUnu 
Nol, momyyaercA aHruApuy WManaun6opHol Kucnotpl. TlockombKy WuaJIMJI- 
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OopHad KUCOTAa, H3 KOTOPO Mor ObI Upu MeperoukKe OOpasoBaTbca ee aHTuApus 
rHApomu3yercA BOOM B amMuJOOPHy!O KHCJIOTY, TO, OYeBMAHO, ye MO ycad 
BHAM OMbITa aBTOpbl He MOrM NOMYYATb YKa3aHHbId aHrMApus. 

Tpuanmum60p merko pearupyer c H-OyTHaMHHOM. Peakiua HeT MPH KOM 
HaTHOH TeMlepaType HW NpH PaBHOMOJICKYJIAPHOM COOTHOIWeHHH peareHTa 
MPpHBOAMT K MOMYYeHHIO [HaJJIMJI-H-OyTHAaMHHOOOpa: 


(CsHs)3B +Pa-CaHgNHe = (CsH5)2B — NHCgHo-# + CgHe. 


Jlanee Hamu Oblula H3y4eHa peakKUMA MEXKAY asIMIMarHHHOpoMHoOM HM Tp 
MeTHIOopaToM. Ecau mpodykTbl peaKWMu He pa3slaraTb BOAO, a No yaleHH 
3cupa ocraroK HarpeBaTb B BaKyyMe, TO yaeTCA OTOrHaTb TOJIbKO HEMHOT] 
*%KUAKOCTH. PpakWHOHHpOBaHHOH MeperoHKoH OblIo ycTaHOBJeHO COodepKaHy 
B OTTOHE AuMeTHOBOrO 2pPupa anauAOopHOH KucsOTbL MU TpHasMHNOOpa. 
pa3OKeHuA paz0aBeHHOM CoMAHOM KUCTOTOH cyxoro OObeMucTOrO OCTaT 
MW 9TeDUPuKAaUMH MPOAYKTOB peakWAH aJMUNOBbIM CNMPTOM Obl NoyueH Lua 
JIMNOBBIA apup antunOopHoH KucnoTHl. B Apyrom onbire MposyKTbl peakily 
[pwubaApa HelocpescTBeHHO Ppa3JiaraIHCb COMAHOH KMCOTOH u 3TepHDuLApA 
BaJlIHCb A-GyTaHosiom. B pe3yvirTate Obi H301MpoBaH Cc 45% BbIXOLOM Au-H-OY 
THJOBbIA SUP aJJIMJIOOPHOH KUCJIOTHI 


1) HCl, aq 


BY(OCHs)s + CsHsMgBr GOH 


C3H5B (OC,Hs)2 


Ilo nannpm Poturreiiua uv Capua, pu B3aMMoelcTBHH aHIMarHuhopd 
Mua u MetumOopara (1:1) odpa3yercd MeTuoBbId sup AualMIOOpHS 
KHC.10Tit HM BeulecTBo c T. Ku. 110°/U,4 MM, KoTopoe, MO MHeHHIO 9THX aBTOPGE 
mpejctaBaer coOoH Auanmunosbld apup ammumO0pHoH KucuoTH. YKa3aHHbll 
COeMHHEHHH aBTOPbI 3aBeOMO He MOM NOMYUHTb, TaK Kak OHH OOpadaTbIBad 
MpOLYKTbI peaKWHH BOOM, Torga Kak 9Pupbl alHNOOpHOH u AuaIH.IOOpHO 
KHMCJIOT JIerKO e!0 ruqpomu3ylorcea B anusOOpHyto KucoTy. CreqyeT 3aMeTuTHE 
4TO BEILeCTBO, NPHHATOe aBTOPaMH 3a MeTH.IOBbI Bup AHaluMOOpHOH KucuC 
Tbl, KAMeo Bolle (190°), vem nouy¥YeHHbI HaMu AN-OyTHIOBbI 2cpup Anal 
6opHoH KHcToTHI (T. KUM. 185°), a AvanautoBElt spup aluumGopHow KucmOT! 
uMeet T. Kum. 82° /21 wm, a ue 110°/ 0,4 uM. 

IIpeqcraBiano HHTepec H3Y4YHTb PeaKUHIO aIMAMarHHOpomMuda c apupol) 
MeTaOOpHOH KUCJIOTbI, C KOTOPbIM apvsIMarHuHOpoMHAbI pearupytoT c oOpa3q 
BaHweM AuapuMmOopHblx Kucsor (*). Oka3amocb, 4TO pH AefcTBHU aIHMIMal) 
HHHOpoMH.a Ha H-OyTHOBbIA 2pup MeTaSOpHOH KHCJIOTI, C MoceLyoulHy 
pa3.1O*%KeHHeM MpOAYKTOB peakUuu BOON u sTepuduKallMel A-OyTHJOBbIM COME 
TOM, NowydaetcaA uOyTuoBLlt xpup anmumOopHoh KucmoTH (24,8%) u Bete 
cTBo Cc T. Kum. 166°/2,5 MM c TaKMM %Ke 2/leMeHTapHbIM COCTaBOM, KaK HY JA 
OyTHOBOrO Supa aHNOOPHOH KUCMOTbI, HO HMelOlllee YABOeCHHbIM MOJIeKY 
JIAPHbIM Bec. CrpoeHHe 9TOFO «uMepa» He BbIACHEeHO. 


QKcMTePpHYMeHTANbHAA YACTh 

Bce onepalluu mpopolusucb B aTMocdepe agora. | 
Tpuaaatun6 op. Ka papaouy pacrBopy almuimMarnuiOpomuia, IpHroTor 
wieHHOMY 43 42,5 r (1,77 Mona) Maraua, 70,8 r (0,58 Moma) Opomuctoro aH 
wu 470 Ma aOc. acupa, MoMeuleHHOMY B UeTEIpexropsy!o KONOY, cHaO%KeHHYH 
MellaKOH, KaN@IbHOH BOPOHKOM, OOpaTHbIM XOJIORMWIbHUKOM H BBOOM Ji 
a30Ta, MPH CHJIbHOM MepeMelllMBaHHu B TeyeHHe OO MuH. MpHOaBsAICA S*bupHBI) 
pacrrop 20,3 r (0,14 Moma) spupata Tpexdropucroro 6opa. PeakiHouHaa cmec 
KUMATHaCh IPH NepeMe'uMBaHuH 3 4aca MW OCTaBAAacb Ha HOdb. Ha cuenyHd 
MUM KeHb aPup ciMBasica C 3arycTeBlero ocTaTKa cose, ocaqoK MpoMbIBaJc) 
mpH Kunxuenua 100 Ma a6c. stupa. Or oObequHeHHbIX S*PHpPHBIX BbITAKe! 
oTronasca’ sup. Ocratok neperousuica B BakyyMe. [lonyueno 12,7 r (68,14 


TeopHu) TpHamumGopa cc T. Kun. 44—46°/10 mm; dy° 0,7689; n38 1,4500. 


Haiimeno %: C 80,85; 80,74; H 11,37; 11,39; B 8,13; 8,09 
CoHi5B. BrruncneHo %: C 80,65; nl Wh ase 18) tor (OF. 
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AHTHAPUHUA aanunGopuok kucaorwm. K 8,6r (0,064 mona) 
MaIUNOOpPa, OXNaKLeHHOrO Jo —60", pu HHTeHCHBHOM MepeMeliuBaHHH Mpu- 
IBIIANOCb B TeyeHHe 1,5 uaca 1,15 r (0,064 Mons) Bog! (6e3 KucOpoga) B 4 Mil 
ic. TeTparugpopypaua. [Ipu stom Ha6moJamoch CusIbHOe BCMeHHBaHHe. 3aTeM 
leCb MepeMelwHBaacb 30 MHH. pH KOMHATHOM TeMlepatype, TeTparuspodypan 
TOHAJICA, a OCTATOK MeperoHavicA B BakyyMe. Buiqeneno 2,64 r (61% or Teo- 
iM) aHrHApua amuOopHok KucnoTEIC T. Kun. 86,5—91°/7 mm. Tocae nosrop- 
H MeperoHKu BeulecTBO uMeer T. Ku. 60,5—61°/3 mM, dz? 0,9318; n3$ 1,4435. 
) 
AuruapRy asmmunOopHol KuCOTH mpelcrapmder coOoH nol_BHxKHY!0 
ANKOCTb, BCIIBIXMBaIOWyIO Ha BO3LYXe, JerKO NOJMMepH3yIOULyoca Mp 
>leHHOM MeperouKe. 

v-vn-OyTHAOBLIH 9up anaunOopHonw KucaorTH. K 6,23 r (0,046 
IA) TpHaIuO0pa BTeYeHHe Yaca IPH HHTEHCHBHOM MepeMelMBaHH MpHOaB- 
imocb 6,841r(0,092 moma) abc. H-OyTHsOBOro ClupTa, MpHYeM MpOvCXoAMIO paso- 
yeBaHue. B moByuiKe, oxs1axKaeMoli Jo —75°, CKOHeHCUpoOBaOcb 3,2 r mponu- 
sua. [Ipu meperonkKe peakI\HOHHol Maccpl nosyyeHo 8,05 r (88,4%) qu-n-6yTu- 
Boro 2bupa aluOopHo KucmoTE! c T. Kum. 98—100°/15 mM; d2° 0,8413; 
oe 1,4230. 


Hatpeno %: € 52,95; 52,97; H 7,19; 7,83; B 16,14; 15,72; M 186,8 
(CsHsBO)3. Brruuemeno %: C 53,08; el Yee B 415,94; M 203,7. 


| Halizeno %: C 66,60; 66,56; H 411,72; 11,65; B 5,03; 5,29 
| CyH23BO2. BrruncseHo %: C 66,68; lal 4k OP B 5,40. 


pup pacTBopHM B GeH3oue, Supe, WerkKo TuApomHsyercA BOO. 

H-BYTHNIOBHH 290up AvannunGopHok KucaoTH. K8&r 
,059 MOA) TpHaluIO0pa MeqeHHO mpHOaBisasoch 4,48 r (0,059 Moma) 
ic. H-OyTumoBoro cuupTa. PeakuuA conpoBoxkyalach pasorpespanuem. [Ipu 
JaKIMOHMpPOBaHHOK eperonKe momyyeno 5,9 r (60,2 %) H-OyTHMoBOrO 3ac:upa 
{amlIMIOOpHOH KucnoTbl c T. Kun. 60—66°/7 mm. Ilocne AonomHuTebHOK 
BP erouxn adup uMen T. Kum.61—62°/6 mm; 42° 0,8092; ni? 1,4303. 


Halineno %: C 72,68; 72,48; H 11,28; 11,48; B 6,49; 6,45 
CyoHigBO. Brruncmeno %: C 72,32; Ho14 03; B 6,04. 


| 
ell[ecTBO paCTBOPUMO B 2)upe U CeH30Ne, BOMOH ruApomusyercsA B ammnIOop- 
yiO KHCJIOTY. 

B onpire nomy4eno, Kpome Toro, 0,9 r(7,7 %) H-GyTusoBoro apupa asJIMO0p- 
oi KucmoTE (1° 1,4230) u mponuuien. 
JIumMeTusaosnu 9pup anmunOopHon KHUCJUOT HE. 
14,53r (0,108 Moma) Tpuatmun60pa MeJIeHHO IPH SHePTHYHOM TlepeMelinBa- 
im MpuOaBAaocb 3,46 r (0,108 Moma) a6c. MeTHOBOrO CITMpTa. T]poucxoluso 
aorpeBaHHe peaKUMoHHOK cmecu. B soByllke (—70°) cKOHeHCHpoBauocb 
46 r mpomwuiena. 

Ilpu pakunonmpoBanHol meperoHke MposykTOB peakUMU MoMyyeHo: 

1) 3,9 r qumernmosoro Stbupa aliMOopHo KUCOTHI CT. KAM. 42—43°/60 mM 
1,7% na B3aTbI B peaktmo TpuanaunOop), d?° 0,8671; nf 1,4021. 


Halineno %: C 52,82; 52,70; H 9,68; 9,89; B 9,31; 9,28 
C5H11;BO2. Brraucneno %: C 52,70; lal Qe B 9,49. 


2) 3,5 r Tpuanmun6opa c T. Kun. 76—80°/60 MM, _ 

3) @pakuua B kouuyectBe 1,4 rc T. KN. 117—119°/47 mm. (He uccaeqosa- 
Cb. 
Ber pes ten eh'e. vers ail a Maa Nes K 6r (0,0448 mous) 
ManmuiOopa B TeyeHue 30 MMH. MpHOaBsANOCb 3,28 r (0,0448 mous) 
OyTuaMuHa. Ha6ogaiocb pasorpepaHue cMecH i BCITCHHBa- 
ie.  SaTemM cCMecb Harpesanacb 30 Muu. mpu 100. B soBylike 
Opano 1,2 rr  mporuuena. IIpu  meperonke omyyeHo 5,9 TF 
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(74,4%) quanima-4-OyTuiamunoOopa c T. Kum. 85,5—86,5°/17 um; d;’ 0,833 
n20' 1,4697, 


Hatigeno %: C 72,83; 72,93; H 12,27; 12,00; B 6,06; 6,45 
CioH2oBN. Baraucmeno %: C 72,74; let a ale BmOnoe) 


BemlecTBo pacTBOpHMo B GeH30uIe U S0:pupe, WerKO TrHApoMMsyercA BOON. 
WeicTBue atauaMarHHHOpoMufa Ha TPUMeTH 
6opatT. K oxsmaxkeHHoli to —75° cmecu 52 r (0,5 Moa) TpuMeTusOopat! 
u 200 ma acupa mpHOaBasscaA B TeyeHHe 6 Yac. SPHpHbIM pacTBOp aJIMsIMar 
HMMOpoMHa, MpuroroBeHHbIt us 42,5 r Marnua, 70,8 r (0,58 Moms) Opomy 
ctoro amuuia uv 470 Ma aupa. Peaki\woHHad Macca MepeMeliMBaach 2 4ac. 
WM 3aTeM OCTABIANaCb B OXJIaHTeIEHOH OaHe Ha HOUb. / 
Ha caelyioujui TeHb OT peaKUHOHHOH CMeCcH, IIpelcTaBJAIOUleH CoOol Tr 
CTY!1O Maccy, OTTOHAICA a:~up, a 3aTeM B BakyyMe (18 MM) OTTOHAJIMCh 2%XHAKK 
mpodykts!. CoOpanupli Bp sospyuiky (—70°) KoHyeHcaT cpakiMouupoBaJc 
BbigemeHo 3,9 r (6,8%) MerusoBoro atbupa almunGopHol Kucnorbl (T. KAT 
107—109°, n° 1,4022) u 0,36 r tpHanmunOopa. ) 
CyxoH ocTaToK, NOJYYeHHbIM Mocwe OTTOHKH MpOAYKTOB peakIlHH, pas 
ranca 400 ma 3,5% comaHol KuCHOTHI, S:PUPHHIM COM OTMenANICA, u BOJHBI| 
pacTBop 9KcTparupoBaca 200 Ma sdupa. Ilo otrouKe adupa octraTok sTepudy 
WupoBasica 200 Mia asmustoporo cnupta. Ilocme oTroHKM a3eOTPONHOH cMecH al 
JIMJOBOrO cnupTa c BOJOH u CNMpTa MpokyKT peaklluu MeperonsAcs. 
Toayyeno 26,3r (31 %)quanauaosoro acupa amiMsOOpHol KUCOTHI CT. KUT 
81—84°/21 mm. Ilocne qononHutTerbHol meperoHKH BeleCTBO HMeO T. KH 
82—82,5°/21 mm; 29, .0;8931; 129 1,452. 


HatigeHo %: C 64,90; 64,81; H 9,22; 9,47; B 6,27; 6,17 
CgHi5BO2. Brrunceno %: C 65,10; lal Wala Base 


B BoHOM caoe Haliqeno 41,5% G6opHol KucJOTHI. 

B ApyroM onbire NpoXyKTbl peakUMu THAPOMM30BaIMCb COJAHOM KUCOT 
M 3aTeM STepHullupoBasuch A-OyTaHosoM. Ilomyyeno 45,2r (45,6%) nu-A-6 
THIOBOrO Spupa aIMMOOpHOH KucmoTEIC T. Kun. 92—96°/11 mm (n2° 1,4230) 
12,5 r (10,7%) tTpu6yrun6opata c T. Kun. 104—109°/11 mm. B Bognom cue 
Halimeno 36,7% OopHo KucuJOTHI. 

WeicTBue alamuaMaruuhOpomMuya Ha A-OyTunoBH aspx 
MeTaOopHouw KucaoTH. K pactpopy 0,93 Moma ansmuaMarnuli6poma 
B 725 Mi 2:=upa MpH MHTeHCHBHOM TepeMelmuBaHHH MpHOaBAoch 46,6 
(0,155 mona) 4-OyrumMera6opata, pa3sOaBeHHoro 52 Ma Oen3oua. Ilo oKones 
HHH CaMOMpOM3BOMbHOrO PasorpeBaHuA CMeCb KUMATHACh 2 Yaca Ha BO3LYL 
HOH OaHe H 3aTeM ruypomn3oBanacb 500 Ma 7% comsHolt KucnoTH. Ilo otroH# 
atupa ocTaToK sTepnduluposanca H-Gytanonom. Ilomyyeno 22,9 r (24,89 
H-OyTUNOBOrO aPupa aIMAGOpHO KucMOTEI Cc T. KUN. 90—94°/9,5 mM nu 17,6 


119,1%) mumepa xv-6yTunoBoro ahbupa aIHIOOPHOH KHCJIOTHI C T. KHi 
(65—166°/3 mM; d?> 0,8814; n° 1,4388. 


Haliqeno %: C 66,05; 66,90; H 11,51; 11,75; B 5,48; 5,31; M 349,7 
(CizH2302)2. Baranceno %: C 66,69; lial dal 7D B 5,46; M 396,2. | 


VuctutyT opranmueckol xumuu um. H. JI. 3enuucKoro Ilocrynuso 
Axkallemun yayK CCCP 11 VII 1958 


UWMTHPOBAHHAS JIATEPATYPA 


U1 Rothstein, R. Saville, J. Chem. Soc., 1952, 2987, 2K. Mas al 
I. Kunihiko, Japan Pat. 7019 (1954); Chem. Abstr., 50, 4196 (1956). SAS Ba Tee 
anes, A. A. Tlpoxoposa, A.M. Taymxkuun, M. B. Ky pawes, Has. AH CCC 


Seat 1958, 370. 45B.M.Muxaitaos, B.A. Base p, W3s. AH CCCP, OXH, 195 
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XHMHfA 
JI. B. PAJIMHA, 3. B. MYLIKAPEBA u 3. 10. KOKOLIKO 


O CTPYKTYPE, CBOHCTBAX MH CMOCOBHOCTH K JHCCOLLMALLMM 
HA CBOBOJHBIE PAJHKAJIbI HEKOTOPbIX MPOMSBOAHbIX 
rHAPASHHA 


K BOTIPOCY O B3A WVMOCBA3H MEXKAY XHMBYECKHM CTPOEHHEM 
i CMOCOBHOCTbIO K OBPA3OBAHHIO CBOBOAHbIX PAQHKAJIOB A3OTA 


(ITpedcmaeaeno akademuxom HW. H. Hasapoeum 20 XI 1956) 


Kak y2ke YNOMHHasIOcb B IpeAbIAyieM coobmenuu (*), K CBOOOAHBIM palukKa 
aM a30Ta OTHOCATCA AMapusa3zo0THI, OOpasyrloulwecd Mpu Auccollualluu TeT- 
paapuaruypasunos oOuel copy (11). PaquKkai stoli rpynmbl OblIM OTKPbIThI 


VPexcaapunotap 


Sek TpoHOAOHOpHnie 
3amecTHTelH B CCHHIbHBIX 
KOWbUaX (1) 


QaekTpoHoakuentopnple 
3aMeCTHTeEAK B (PCHHABHBIX 
KOAbUAaX ‘3 


oe 


CH 
X=CHy—. CHO- SN— 


Hea 


N-oKHCE 


\ 
x auapHaazota 
X 


OL 


| Oo. (iD 


‘ps 1911 r. u uoxpoOno usyuenbi BusiaHyoM Cc coTpyiunkamu(**), ofHaKo Jo cux 
Mop ocTaBaJICH HeBblIACHCHHDIM BONpOC O NPHYHHAX HSBECTHOTO B AHTepatype 
tbakTa O MpOTHBONO/02KHOM XapakTepe ae ee npu Juccollvalluu Ha 
cBoOoHble pauKaJbl MOJIeKYyJI rexcaapuiatanos (I), Bien ae 
|| 


(II) a N-oxuceft quapua3ora (III) B sasucumocru oT CTpyKTypbI 3amMecTuTeneH 
B (eHHbHBIX Kombuax (X). Hurkecmeqyioujat# cxeMa HarJIAqHO MoKa3biBaeT 
CYULeCTBYIOWLY!0 B3aMMOCBA3b M@xKAy XapaKTepoM 3aMelllaloulux TpyMMl HW CHO- 
COOHOCTbIO K 00pa30BaHHl0 CBOOOMHDIX palluKaJIoB B PALLY CoeMMHeHHM STOFO THMA. | 

C lWembiO 2KCNepHMeHTaIbHOrO OCBeCHHA MPHYHH, C KOTOPbIMH CBA3AHBI) 
yKa3auuble (pakTbl, MbI M3ydHIM XMMM4eCKHe MpespallleHua, cMmocoSHOCTh K 
nowaAporpapuyecKoMy BOCCTAaHOBJICHHIO HW H3MePHJIM AMMOJIbHbIeE MOMECHTHI poet 
Cleuabuo mosoOpanHol rpynnbl BemecTs pada Wu- wu TeTpasaMellleHHbIXx! 
rHuypa3uua. 

[leHTpambHoe MecTo cpeqH HCCIeAOBaHHbIX BeleCTB 3aHMMaJIH Tak Ha3bIBa-: 
eMble «MoJenbuble» BeulectBa — TeTpabenuarugpasun (11, X=H), ymMepenno) 
WMccolMupyiolud Ha Be MONEKYJIbI wudenusa30tTa; Telpa--HuTpoexuJ- : 
rugpa3uu (11, X=NO,), ne cnocoOupiit kK Auccoluallun Ha palukaJibl, M TeTpa- -f-: 
auu3uarugpasun (11,X=OCH;), oSmaqaouui noppiuieHHol cmocoOHocTbW Ki 
WMccolMalluH Ha CBOSOMMbIe pakuKabl, a TakyKe COOTBETCTBYIOMIMe HM 3aMe- 
WeHHble Tupesunruqpasuna oduleli dopmyapt (IV). 


xX 


Xx 
SS Ye N7 


| | | | 


NAN a 
N—N 


va SS 
H Bae oN) 


Bce BelllecTBa CHHTeSHpoOBaHCb MO ONMCaHHbIM B JMTepaType MeTOLMKaM| 
(?, °, *7°), 3a wCKmOUeHHeM TeTpadTHJIrM~pa3sHHa, KOTOPbIM Opin nomy4eHx) 
nyTeM HeMOCpeACTBEHHOrO OKHCeHHA MITHMaMMHa MepMaHfaHaTOM KaJHMaA.| 

OcHOBHbIMM MeTOaMH UCCeqoBaHuaA GplaM u30paHbl MomAporpatuyeckoe 
BOCCTaHOBJIeHHe Ha PTYTHO-KalleIbHOM 2IeKTpofe, KOTOpoe Mo3BomAeT 
XapakTepu30BaTb mpoynocrh cpa3u N —N, u u3Mepenue AuMOMbHbIX MOMeR- 
TOB, MO3BONAIOMWee OCBeETHTb BOMpPOC O MPOCTPaHCTBeHHBIX KOHPurypaluAax 
PaccCMaTPHBaeMbIX CoeHHeHHH. 


Taonn ya 1 


Ilorenu. NowyBOH, COOT- 
BeTCTB. BOCCTAHOBJICHHIO CBA3SH 
N —N B rugpa3sunax 
B BOJbTaX OTHOCHTEJIbHO H.K.3. 
Haumenosanue BelljecTs Uo 1018 
B alleTaTHOM B aMMHaA4HOM 
Oyhepe 6Oyepe 
pH = 4,25 pH-8,04 
Tumpasun —1 , 34 449 4,9 
Dennsrugpasnn —0,15 — — 
Tugpaso6ex3o.1 —0,20 0), 25) AR SS 
Terpadenurumpa3sue —0,61 —0,82 ‘Zar 
n,’ n'-J\unurpozubenuiragpasun =0,93 —0,97 — 
Terpa-n-HHTpodeHHsirnapa3svn —1,22 —1,64 4,15 
n, n’-umeToKkcurumpas06en301 —1,27 — 220 
Terpa-n-aHu3HsIruipasuu —0,62 —0,82 tl ako) 
Dvataarulpasun — —0,16 ORS! 
TerpasTuJIruipa 3H — —0,18 il soy 
Jivanetuaruszpasun —0,13 —0,18 — 


PesypTaTbl MomaporpapuyecKoro BOCCTAHOBICHUA MpOW3BOAHBIX THpasu- 
Ha, MpoBeleHHble Ha MUKponomAporpade TetiposcKkoro B alleraTHOM 4 aMMua4-+ 
HOM OydepHbIX pacTBopaXx, NpuBeeub! B Tabu. |. 

B pesybTaTe NomAporpapuyeckoro BoOcCTaHOBJIGHHA MPOM3BOHbIX rupa> 
3MHa Obl ClemaHbl CleAyoulue OCHOBHbIe HaOuIOLeHuA. | 

1) Beakoe 3aMeuleHHe BOAOpoloB ruApa3uua (Kak MOHO-, JH-, Tak u rerpa-} 
IIPHBOJHT K OOJerYeHH!IO BOCCTAHOBJICHHA Ha PTYTHOM KallesbHOM Se 
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2) B psaqy auapun3amemennerx THApasHuHOB MPH BBeJeHHH B n-Mecta 
| PeHWIbHBIX Koel conpsxeHHoOli c KOJIbUaMH SJIEKTPOHOAKUeNTOpHOH HUTpO- 
_Tpylbl MOTeHWHas NOYBOHbI CABUraeTca B CTOPOHY MOMOMKUTEIbHBIX ne 
HUM, T. €. OOerdaeTcA BoccTaHoBJeHHe cBi3y N — N. Ip BBedenun 21eKT a 
HOAOHOPHOM METOKCHTpynnbl HaOMOJaeTcA OOpatuan KapTHHa — pe3kuii sou 
_MOTeHiHaia B CTOPOHY OTPHlaTebHbIX 3HaueHUi (TaO7. 2). 
3) IIpu Mepexoe OT AM3aMeuleHHbIX HJpa3HHOB K TeTPa3aMelleHHbIM BJIKA- 
HME SaMeCTHTeeH Ha MpouHocTs cBa3H N — N peoxnanno MeHAeTCH, a HMCHHO: 


HaIWHe HUTPOrpyN B N-MOOXKeHHN (eHHbHOrO Kouba, BMeCTO pe3koro 
OOulerdeHHA peakluu BocCcTaHoBue- 


| HMA, IPMBOAUT K CBury NoTeniuaa TaOauna 2 
Bee) BOTHEL SBA CLODORY, (OTPHILATENb=» irc oy cciie np pagmgs tloremutamapnonyaons » 
_ HbIX 3HAYeHHH 4H, HalpoOTHB, BBee- B BOJIbTaX OTHOCH- 
HME MEeTOKCHJIbHBIX Tpynm B Te xe sbunnieshiae 
MOOxKeHHA He Laer oxKUJaemoro 3a- CS a = S 
-TPYAHCHHA BOCCTaHOBJIeCHHA cCBASH ° o 
N—N ua pryruom'§ xkanenbuom . : “4 
/ameKTpoge (TaOm. 2). Ucxona ns 
9THX JlaHHbIX, MOXKXHO Mpelnosarath, 
4TO B TeTpaapHsruypasunax, B Mpo- yy ee 
THBONOIOKHOCTh = -ALMapuvirupa3u- ebe Ip: —9,20|—4,27) —0, 14 
HaM, 9JIeKTPpOHOaKIenTOpHble HUTPoO- PANS 
‘Tpyttbt H S1eKTPOHOAOHOpHbIe Me- xX. AQ Pe 
TOKCHIpylilibl B CHJIY KaKHX-ToO (Pak- | | | | 
TOPOB BBIBELeHbI 3 COMpPAKeHUA C SOLON, 
|p-2JIeKTPOHaMH IeHTPaJIbHbIX aTOMOB RGSS —0, 61 |—0, 62) —1,22 
a30Ta HW He OKa3bIBal0T OObUHO CBOli- i | || 
CTBCHHOrO HM 9JIEKTPOHOakIenTop- SiG WAS 
HOO HJIM 2JIEKTPOHOAOHOpHoro jleli- 


‘CTBHA. 
) C Weblo SKCMepHMeHTaJIbHOrO MOATBEP%XAeCHUA STOTO MpeANosORKewHA IA 
-HEKOTOPBIX H3 YNOMAHYTHIX COCLMHeEHHH Obl H3MepeHbI JMMOJIbHbIe MOMEHTHI. 
Usmepenua mpousBoxusucb MeToJoM OueHHi B GeH3oze, mpu 20° (cm. Ta6a. 1). 
a CpaBHeHHe OMbITHBIX 3HaveHuH Ju- 


eddy 8 IIOJIbHbIX MOM€HTOB C paCCUYHTaHHbIMM 
@ > MeTOJOM BeKTOPHBIX CYMM JIA Tpex 
Saree ‘e pasJIM4HbIX KOHurypaluH ruypasu- 
4 t HOB, CX€MaTH¥eCKH W300paxKeHHbIX Ha 
Tpane-gopma Luc-@opma — Gpeduaa puc. 1, uw paccmMoTpeHue ctbepuueckux 
MOJeueH MOeKYJI MO38BOuMJIO OOHapy- 

Se Shanon XKHUTb MHTepecHble (PakTHl. 


Oxka3aylocb, UTO NOYTH BCe paccmaT- 
Puc. 1. a u 6 —ocb N—N aemuT B MI0- pyupaemble MpOWSBOAHbIe THApasuna, Tak 
CKOCTH pucyHKa, 6 — ocb N—N nepnengu- % # Pri 
KyJApHa K MocKocTH pucyHKa *Ke Kak HM Mpocretumi rugpasuu ("), He 
MMeloT CBOOOAHOrO BpallleHHA unoer 
flo OTHOWeHHIO K cBi3H N — N uw, BMecTecTeM, He HMeIOT, Ka3aJl0cb Obl, HaH6o- 
wee 9HepreTHueCKH BbITOJHOM TpaHc-KoHurypallun (puc. 1, a). Paccmotpenue 
MojleleH MOJIeKYJI TeTpaapWJIrupa3sHHOB NOKa3blBaeT, YTO MpHYHHOH 9TOFO 
ABJIAIOTCH IPOCTPaHCTBeHHble 3aTpyAHeEHHA, KOTOPble HMeIOT Me€CTO KaK B 
ciyuae Wuc-, Tak WB Cly4ae TpaHc-KOHOury pallun. 

Oco6eHHO OTYeTJIHBO TIpOCTPaHCTBeHHble 3aTPYIHEHHA BbIpaxKeHbl B CyIyyae 
TeTpa-n-HuTpodenurnspasnua (II, X=NOz). Lnnonbubie MOMeHTHI, BbIYHCJIEH- 
HbIe Ha IWMC- MH TpaHc-KoHdurypaluu, paBubl 6,72 D u 0 coorTBeTcTBeHHO, a 
CUbITHDIM MunombHbI MoMeHT paBeH 4,15 D. 

V3 storo cmeyeT, YTO WuC- MH TpaHc-pacnovo*wKeHHe MOeKYJIbI 3eCb He- 
BO3MO2XHO (BHMMO, Ip 9TOM MPOABAeTCA SHAYHTEbHbIM SddeKT OTTAIKUBAa- 
HHS HUTpOrpymn) W eAMHCTBEHHO BO3MOXKHOH KOHHTypallveh MOJeKYJIbI ABJIA- 
eTCA Tak Ha3bIBaeMasd «cpeqHAs» (pu. 1, 6; Usuy = 4,10 D). Hannune stot kondu- 
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| 
rypalluu, BCBOIO OUepelb, MOUTH MOJIHOCTHIO HCKJIOUaeT BOSMOXKHOCTh P-7t-CONPA- | 
*KeHHA (OCH O6AKOB p-U T-31eEKTPOHOB MOUTH NepleHAMKYJ1A PHI). OTO UH TIpHBO-- 
JIMT KTOMY, YTOCOBEPUICHHO He NPOABJIAETCA BUIMAHHe HUTPOrpynn, KaK 9JIEKTPOHO- 
aKILeNTOPHBIX 3aMecTuTesel, HacBA3b N=N, 9u1eKTPOHHadA MJIOTHOCTb OCTaeTCA Ta-. 
KOM 2Ke, KaK BHe€3aMeLLeCHHOM Iu pa3nHe, H ee BOCCTAHOBJIeHHe Ha PTYTHOM KalleJIb- 
HOM 3JICKTPOe MpOMCXOMUT pH OYeHb OTPULAaTeIbHOM NOTeHIHase (£1), PHApasu- 
Ha-=— 1,36 B; Ey, rerpa-n-HuTpodenusiruspasuuHa=— 1,22B), Tora KaKkBN1,N’-M- 
HUTPOAMeHuITHApasHHe HUTPOrpyNMbl 3HayHTeIbHO OOMerualOT BOCCTAHOB 
JIeHHe. 

Ha 9TOM OCHOBaHHM MOXKHO pesnodaraTb, YTO HECMOCOOHOCTb K AUCCOMMa-- 
UHH Ha CBOOOAHbIe palukaJbl TeTpa-N-HHTpoPeHuJIrHApa3snHa CBA3aHa BOBCe He? 
C TEM, ITO 3JIEKTPOHOAKILeNTOPHble HUTPOrpYyMNbI B TeTPa-N-HUTPOPeHHJITH Ap asu- > 
He IPOABAIOT MPOTHBOMOMORKHOe MO CpaBHeHHIO C TeKCaapHJISTAHOM JeHCTBHE, , 
a ABJIACTCA CJICICTBHEM IIPOCTPaHCTBeHHbIX (PaKTOPOB, MPHBOAAMWIMX K OTCYTCT-: 
BHIO p-%-CONpAXKeHHA B MOeKYuJe. 

B cayuae Terpa-n-anususrujpasuua (II, X=OCHs) umeer Mecto Konurypa-: 
IMA, MpOMexkyTOUHAad MexKLy MOMHOH Tpanc- uw cpesHell (Mon =1,30 D, vsbe =: 
=0,85 D). Ilo ycnopuam conpsaxkeHHA OHA AHAaJOrMuHa KOHUTypalluN TeTpade-: 
HurHgpasuHa. Merokcurpynnbl, B CHly CrepH4uecKHX (baKTOPOB, BbIBeeHBI U3} 
CONpsAxKeHHA, OarolapaA YeMy 3HAYeHHA MOTeCHIULMAaJIOB MOJYBOJIH BTUX COeqH-: 
HeHHH nO4YTH OMHaKoBbI (£1, Terpadenusruy{pasuHa = —0,61; £y, Terpa- 
n-aHu3nrnyipasnHa = — 0,62), B To BpeMA Kak B COOTBETCTBYIONLEM ]{H-! 
zamelmeHHoM (IV, X=OCHs) Merokcurpynnbl OTYeTIHBO MpOABJIAIOT CBOE 
QJIEKTPOHOJOHOpHoe JelicTBHe HM B CHJIDHOH CTeMmeHH 3aTPyAHAIOT BOCCTAaHOB- 
JIGHHe€ Ha PTYTHOM KalebHOM 9JJIeKTPOse. 

TakHM oOpa30M, MOJIYYCHHbIe HAMM pe3YJIbTaTbI MOKa3bIBalOT, YTO cpelh 

IPH4HH, OOYCJOB/IHBAaIONLMX IIPOTHBOTIOJIOXKHOe BJIMAHHe OAMHAKOBbIX 3aMe- 
cTuTemeH Ha CKJIOHHOCTh K J\MCCOWMAaLNk Ha CBOOOAHbIC paluKaJibl B PAY 
TeTpaapusisaMeleHHbIX TupasHHoB (II), mo cpaBHeHulo c rekcaapHsi3zamMe 
IlCHHbIMH 9TaHa (1), cyllecTBeHHOe 3Ha¥eHHe MMeIOT MpocTpaHcTBeHHbI 
@akTOppt. 
' Ha ocnopaHHH o6oOnleHHA MOJYYeCHHBIX 9KCIeCPHMeHTAJIbHbIX JaHHbIX ¢ 
(PH3UKO-XHMMUeCCKUX CBOHCTBaX PaCCMaTPHBaeMbIX BelleCTB HM JIMTepaTypHbl 
CBeeHHH O XHMHUCCKHX OCOOCHHOCTAX PakuKaoB pada Aucenusas0Ta MOXKH 
BbICKa3aTb MpeAMOOKeHHe, ATO PaHee CelaHHbIli BbIBOL O MpOTHBONOOXK 
HOM BJIMAHHM XapakTepa 3aMeCTHTeNeH Ha YCTOMYMBOCTh CBOOOAHDIX paluKauJlo 
paqa TpupenniMerusia u WupeHna30Ta He ABIAeTCH OOOCHOBAHHbIM, MOCKOJIb 
ky MPH 9TOM He YUUTbIBAJIOCh S3HAYeCHHe MPOCTPaHCTBEHHbIX (aKTOPoOB. 


Ypambckuh MoMMTeXHMYeCKHIt HHCTUTYT Iloctymus10 
um. C. M. Kuposa 25 X 1956 


HWMTHPOBAHHAS JIATEPATYPA 


*3. B. Tymxkapesa, JI. B. Paguua, JAH, 123, N2 (1958). 2H. Wie 
nd, Lieb. Ann., 381, 200 (1911). * H. Wieland, H. Lecher, Ber., 45, 260 
12). *H. Wieland, Ber., 48, 1078, 1091 (1915). 5 H. Wieland, Ber., 55, 180 

*O. Witt, Ed. Kopetchni, Ber., 45, 1134 (1912). 7H. Wiel 
] A. Rosseu, Lieb. Ann., 392, 186 (1912), ® R.Stolle, Ber., 34, 681 (1901)) 
u Cab ait i.¢s, Bei. 27, 2279. (1894). 2°. Fb Rever din, Ber, 29, 1000 (1896) 
mMH.UlLich, H. Peisker, L. Audrieth, Ber., 68, 1677 (1935). 
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Jlokxnanm Arkanemun HaykK CCCP 
1958. Tom 123, Ne 3 


XHMHA 


JI. H. ICCEH 


NOJTYYEHWE PASHO3AMELJEHHbIX TPHALLMOTPHAMMHOB 
YETbIPEXBAJIEHTHOM MMJIATHHbI 


(ITpedcmaeaeno akademukom B. H. Cnuyoineim 8 VII 1958) 


B waliux mpesbiqyuux cratpax (4) omucaHbl MeTOAbI CHHTe38a NATH H30Me- 
pOB (H3 NATHAMLaTH TeOpeTH4YeCKN BO3MOXKHbIX) cocrapa [PyNH,CIBrJNO,Pt]. 
_ Pa3paOoTKa MeTOJOB NovyYeHuA Apyrux W30MepoB 2TOrO cocTaBa yxe He 
MpeAcraBiAeT MPpHHUWMHaIbHOrO HHTepeca, XOTA M MOXKeT WaTb MHOFO HOBBIX 
MHTepecHbIX JaHHbIX O B3aNMHOM BJIMAHHH aTOMOB B KOMIMJICKCHOH MoOueKyuJe. 
 B xHactoslee BpeMaA 3HauHTeIbHO OOMbINMH MHTepec MpescTaBAeT yCTaHOBuJe- 
Hue HaIMYHA ONTHYECKOH M3OMePHH JIA COeMMHEHHH yKa3aHHoro Tuna. OfHaKko 
PaculeneHHe Ha ONTHYeECKHe AHTHMOMbI KOMIMVJICKCOB-HEIICKTPOJHTOB (a BCe 
MOJIYUeHHbIe HAMM PaHee COEAMHEHUA ZTOTO THMA ABJAIOTCA HeIJIEKTPOJHTAMH) 
mpedctapsiaeT Oobuine 9KCMepHMeHTabHbIe TpyAHocTH. IIpuro_HEI B STHX 
clyuaax MeTO alcopOuun MemKOpa3poOJIeHHbIM KBaplleM He Hale elle WIH- 
pokoro mpakTuyeckoro mpuMeHeHna. J]a MocTHxKeHUuA WemH WerecooOpasHee 

bIJIO CHHTC3HPOBaTb PaCTBOPHMble pa3HO3aMelILeHHble THDHalMAOTPpHaMUHbI Ye- 
THIPCXBAJICHTHOH WlaTHHbI[A,A,A3X1X_X3Pt]x wu nombiraTbca B aJIbHeHWIeM pac- 
U€MHTb UX OObIMHbIM MeTOROM — elicTBHeM ONTHYeCKH JeATeIbHOH KHCJIOTHI. 

B HacTOALLeM KPpaTKOM COOOULeEHHH H3J1aralOTCA Pe3yJIbTAThI 9KCMEPHMeHTAaIb- 

HOM paOOTHI MO CHHTE3Y PasHOsaMelLeHHbIX TPHalNOTPHaMMHOB YeTHIPeXBaileHT- 
HOM TWiaTHHBI. 
 Tlonyyenue 2THX coeqHHeHHH OblIO OCyIeCcTBIeHO B TPH CcTaquH: 
i 1. Tlomyyenne pa3Ho3aMeuleHHbIX TpHaMHHOB ABYXBaJeHTHOH muiaTunbl. 2. ITe- 
0e€BON UX B TPHaMUHbI YeTLIPeXBaseHTHOM MiaTHHb!, 3. IIpopeqeHve 3amelleHuA 
da Tperbeli Koopdunate. [pu ocymectameHuu SToro cuHTEsa ObWIM MPHHATHI BO 
3HHMaHHe MMeIOULHeCA B JIMTepaType JaHHble O MoMYYeHHM aCHMMeTpHYeCKUX 
toe JBYXBaJIeHTHOM MiaTHHb! Tuna Knepe (°) H o MOJYYeHHH MeTHJIaMHHOBBIX 
HW 93THJIAaMMHOBbIX CoeMHeHHH mMaaTunp (°,‘). 

Ham yaalocb CHHTe3HpOBaTb [Ba pa3HO3aMelLeHHbIX TpHallaqoTpuamuna 4- 
3aleHTHOM maaTuubr: [PyNH;EtNO,CIBrPt]Cl* u [PyNHsMeNO,Br CIPt] Br**. 
_ Jina nomyueHuad mepBoro H3 HHX BHatae ObLT MOMyYeH TPHaMHH [BYXBaJIeHT- 
qou numatruapr [PyNH;EtNO,PtICl no peakunu: 


Py NOp Py NO» 
sie pis Lea a 
Cc! NH Et NH 


3 


C »roli netbio B3Becb comu [PyNH;CINO,Pt] B Boye HarpeBasacb C 3THJI- 
aMUHOM jlo OOpa3oBaHUA GecliBeTHOrO pacrBopa; 9THJaMHMH B Bue 50% pac- 
rBopa upHOaBasica HeOombuMMu Topituamu. Ilocme ucnapenua pacrBopa 
oeramacbh OeclBeTHad ClerKa KJlelikadt CTeKJOBHHaH Macca, CpeqH KOTOpOH 


*Et-stumamun CsHs5NH2. 
** Me-metumamun CH3NHz2. 
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HaXOMWIMCb JWIMHHbIe UrObYaTbIe KpucTabl. Ilocne o6pa6orKu ee aupon 
Obl NOMyYeH OesbId KPHCTaIMYeCKHH MOPOLOK. | 


Haligeno %: Pt 45,78;.45,48; Cl 8,56; 
2 ’ 
[PyNHsEtNO2Pt]Cl-1/2H20 (mon. Bec 426,8). Brruncieno %: Pt 45,74; Cl 8,32; 
H,O 2,44 


Tlono6Hpm cnoco6om 6bul nomyyeH u Tpuamun [PyNH;EtCIPtICl. 

B kKayecTBe MCXOJHOPO BElLeCTBa JIA CHHTe3A Pa3HO3aMelleHHOrO TpHaMHHi 
YeTHIPEXBAJICHTHOM MIaTHHbI MbI HCNOMb30BaIH TpHaMUH, COslepxKallul HUTp 
rpynny [PyNH,EtNO,PtICl, tak kak Ha ocHOBaHHH paHee MpoBeeHHbIX U 
CIEMOBAHHH ObIIO H3BeCTHO, UTO BHEApeHHe HU TPOrpyNnbl B COEAMHEHHA YeTLIPe 
BaJICHTHOH MaTHHb! YPeSBbIUaHHO 3aTpyAHeHO. C STOH WebIO NOJYYeHHbIM TP 
amun [PyNH;EtNO,PtICl oxucasaca xnopom. OxucseHue mporekaer no ypa 
HeHHIO: 


cl 
Py NO, Py NO» 
cl +Ch= VR cl 
Et NH, Et NH, 
Cl 


C OKHC/IeHHeM cBA3aHC U3MeHeHHe WBeTa pacTEOpa: U3 OeciBeTHOr? 
OH CTaHOBHTCH XKeITHIM, HHOra NOABIAeTCH HeEOONbWOK ocanoK. IIpu ynap 
BaHHH PaCTBOpa BbI,eIHOCh %KesTOe KPUCcTaMYeCKOe BeulecTBO. Kak moKa3a 
JIM aHaJIM3bl, 3TO BellecTBO MpescTaBuiAeT Cobol xnopuy [PyNHsEtNO:Cle Pt ICI 
cowepxkalllni KPHCTaJIMM3alHOHHYIO BOY, KOTOPYIO OH ITIOCTeMeHHO Tepxe 
TIpH BbICYIWABaHHH. 

Anaiv3 Cyxoro pemecTBa Jal Takue WHdpEt: 


Haiizeno %: Pt 39,66; 40,32; 40,11; 


Cl 22,28 224 
[PyNHsEtNO.Cl2Pt]Cl (mow. Bec 488,8). Baruncneno %: Pt 39,94; 
Cl 22,04 
TTocseqH1010 CTaWH!IO CHHTe3a MIpeANOaraslOCcb OCYHLECCTBHTb IIo peakun 
Cl Br 
Py NO, BY, NO, 
Et NH, Et NH, 
Cl Cl 


Hapecka comm [PyNHsEtNO2ClePtICl 6bina pacrsopena B Bole 1 Harpepanac 
Ha BOLAHO OaHe MoTOpa Yaca C OPOMHCTHIM KaJIHeM, B3ATBIM B CTeXHOMeTp 
yecKOM cooTHomleHHH. IlocreneHHo UBeT pacTBOpa H3MeHAJICA: U3 CBeETIIO-xe, 
TOrO OH CTaJI Apko-2xerTbIM. Tloce ucnapeHuA HM OXMaxXLeHUA pactBopa HB Her: 
BLIACHICA APKO-2XeNTHI OCALOK; OTAeHHbI OT MAaTOUHHKa, OH OBI MPOMbs 
HECKOJIbBKHMH KallIAMH XOJIOMHOH BOLI HM TIAaTebHO BBICYIeH. 


Halineno %: Pt 36,99; 37,10; =Cl + Br 27,99 
28, 91G°C) comet | 
[PyNHsEtNO2CIBrPt]Cl (mou. Bec 533,2). Brryuceno %: Pt 36,62; =Cl ++ Br 28,34 


BHEIH 7 


Bropow pa3sHosaMellleHHblli TpualNAOTpHaMHH UYeTHIPeXBaJeHTHOII 

coctapa [PyNHsMeNO:zBrCIPt]Br 6x1 eee Bee nyTeM. K nena 
quamnna [PyNHsNO2BrPt] 8 ropaueli Boze npuoasnavica 10% pacTBop MeTHy 
aMHHa B KOJIMYeCTBe, HEOOXOAMMOM JIA OOpas0BaHHA GOecuBeTHOrO pacTBopé 
PactTBop ucnapaJIcA, M W3 Hero BbIeMAI0Cb Oenoe Kpuctammuyeckoe BeLLCCTBG 
cocTaB kKoTOporo oTBeyal dopmyne [PyNHsMeNOsz]Br. 
, AnamorMunbiM cioco6oM v3 quamunosp [PyNHs(NOz)2Pt] u [PyNHsBrePt 
bIIH COOTBETCTBEHHO OJYYeCHbI TPvaMHHBI | 
[Py NHsMeBrPt Br, y p [PyNHsMeNOsPt JNO 
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B KauecTBe HCXOJHbIX BeLeECTB WIA asbHeililmelt pa6orTl Ob B3ATbI TPH- 
munbt [PyNH;MeNO,Pt]Bru [PyNH,MeNO,Pt]NO,. Pacrsoppt sTux coueit 
KUCIAIMCb OpoMoM. Peakt\ua OKUCJIeHHA MpoTeKala 10 ypaBHeHHIO: 


Br 


SHellHecepHbI AHHOH B HCXOHOM COeJMHEHHM MpaKTHYeCKN He CKa3sbIBaeTCA 
fa COcTaBe MpOAyKTa OKHCJICHHA; TaK KaK B pacTBOpe CO3MaeTCA 3HAUMTeIbHAaA 
OHILeHTpallMA HOHOB OpoMa, MpH KpHcTaNMsalMN U3 pacTBOpa BbilemAeTCA 
jpomug [PyNH;MeNO,Br,Pt|Br. Coctas ero moyrBepxKMeH abasiH3aMu. 


Haligzeno %: Pt 32,67; 32,61; 32,90; Breer ae ails 


Bro cme Lo aue 
PyNHsMeNO;Br2Pt]Br (mo. Bec 607,9). Brrancueno %: Pt 32,14 BE Son 39,43; 
Br 13,14. 


BHeWH 


TlocneqHui 9TaM CHHTe3a COCTOAJ B TOM, YTOObI B MOJITYYeHHOM CoesMHeHHH 
3AMECTHTb OJMH U3 OpoMoB Ha KoopsuHaTe Br— Pt — Br xuopom. 
_ OcHopbipasich Ha paHee HaGOJI0MaBUINXCA (pakTAaX, MbI MOJlaraJiM, YTO BCIeEACT- 
3He OOVIEMIcH KOOPAMHAWHOHHOH WenKOCTH OpoOMa OCYLIECTBHTb STY peakILHIO 
Sy Met TpyHee, YeEM ONHCAHHYIO Bbillle peaKUHIO 3aMelleHHA XJIOpa Ha KOOPAHHATE 
sI—Pt—Cl. B geficrautenbuoctu Tak HW OKa3asiocb. Jlia Toro uTOObI NOy4HTb 
1y2XKHbIli TPHalLMOTPHaMHH, 110 YpaBHeHHIO MpPHUIOCb B3ATb XJOpUCTOrO KasA 


' NA % 
Yin Br + KCI= Br 
| Me ! Me NH, 

if 


JOJIbIIe CTEXHOMETPHYeCKOFO KOJIMYeCTBA H MPOBOANTb peakiuIo mpu G6osee 
3bICOKOH TemMnepaType. B pesyibTaTe peakWHH ObWIO No.yYeHO APKO-2%KesTOe 
<PUCTaJIIMUeCKOe BELLECTBO. 


: 
Hatigeno %: Pt 34,57; 34,44; XC] + Br /34,55; 
) 34,27; Brone 


1 
IH z 
‘PyNHsMeNO2BrCIPt] Br (mou. Bec 563,5). Brruucseno %: Pt 34,64; =xCl ++ Br [34,66; 
Br 14,18 


BHeIUH 


Tomyuenue TpHamunos coctaspa [PyNH3EtNO,CIBrPtICl u [PyNH;MeNO,- 
BrClIPt]Br aer BO3MOX%KHOCTh MIPHCTYNHTb K OCYLIECTBIeHHIO MpecKa3sbiBae- 
AOTO KOOPAHHALMOHHOH TeopHelt paciilemeHHA PasHOSaMELILeHHBIX COeIMHeEHUH 
leTbIpeXBaJIeHTHOMt WwiaTHHbl Ha OMNTHYeCKHe aHTHIOJHI. 


f 


VUucruty?t du3sauecKoH XHMHH Ilocrynus10 
Axkayemuu HayK CCCP 8 VII] 1958 


IMTHPOBAHHAA JIMTEPATYPA 


1A. 0.Peapmaun, Jl.H.9ccen, JAH, 75, Ne 5d, 693 (1950). ZA ANs Je lsKe one emi 
0. fenpman, JAH, 108, Ne4, 651 (1956). % JI. H. 9cceu, A... Deapman, 
Kypu. neopr. xum., 1, B. 11, 2475 (1956). 4 JI. H. 9cecen, ® A. 38axaposa, A. JI. 
fenmbMadH, KypH. Heopr. XHM., 3, B. 12. (1958). > MW. W. Lepases, A.C, Cam co 
tos a, Mss. uuct. naatunut, B. 11, 39 (1933). § UW.H.4epuses, V3B. HHCT. WWaTHHEl, B. 
m7 (1931). °° WW. Yepuses, H. B. Baaegzen 6epr, M3s. uHcT. NaTHHbI, B 
ie 2) (1933). 
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Jlonxagn Arkayemuu nayk CCCP 
1958. Tom 123, Ne 3 


PHBHTECKAAH XHMH} 


M. BAJIOYX u WM. B. BOPOBCKMM 


PACNPEJEJIEHHWE NMPHMECH B MOHOKPHCTAJWIE METAJIJIMUECK OF 
ILMHKA C COTOBOM CYBCTPYKTYPOM 


(IIpedcmaeaeno akademuxom H. II. Bapdurnom 10 VII 1958) 


Kak nokasaq pa uccmeqopanuit (*), MHorve 3 MOHOKPHCTaJJIOB MeTaJJO 
MOWYYCHHBIX MYyTeM KPHCTaJIM3alMN H3 paciiaBa, XapakTepH3yloTCA pa3JIMy 
HbIMH (popMamu cyOcTpyKTypbI. Ono u3 pacipocTpaHeHHbIX (opm cyOcTpy# 
TYpbl MeTasWMM4YeCKHX MOHOKPHCTaJJIOB, BOSHMKaIOULMX NIpH CpeHUX CKOpod 
TAX pocTa HW rpauenta TeMMeparypbl, ABIAeTCA MpH3sMaTu4eckas. B ronepeyHo) 
CeYeHHH MpH3MaTH4eCKHe BOJIOKHa CYOCTPYKTYPpbl, MPOHH3bIBalOlLMe MOHOKPI 
cTaJI B HallpaBJleHHM pocTa, MMeIOT BUA W4esMHbIX COT. 

KauecrpeHHoe TeopeTuueckoe OObSACHeHHe BO3HHKHOBeCHHA cyOcTpyKTyp? 
JaHo B paoore (*), B KOTOPOH BOS3HHKHOBeHHe CYOCTPYKTYPbI CBASbIBAeTCA C H 
JMuHeM UpHMeceH B MeTasuax. B HepaBHOBeCHOM IIpollecce KPHCTaJJH3all 
IIpHMeCH BbI3bIBalOT OOpasoBaHHe 30HbI KOHIeHTpalMOHHOrO Mepeoxviak en 
B CllOoe paciiiaBa, MpHMbiKarollero K rpaHulle AByX (a3 (KUAKOCTb—TBepa 
Teno). B 9Tol 30He JIerKO BO3HHKaeT CNOHTAHHAa KPHCTaJIIM3aWHA MeTaJa 
BHJe MHKPOCKOMMYeCKHX 3apObIlleH, paCMOJOX*KeHHbIX CTaTHCTHYeCKH, O 
KaKOH-JIMOO IIpeMMYilecTReHHO! OPHeHTaluu Ha MocKocTu pasfena. Bee! 
CTBH€ KOHICHTpaMOHHOrO TpasMenta BOJH3H MHKPOCKOMMYeCKUX Sapo BILE 
poucxoquT uppy3sud MpHMecHbIX aTOMOB, IIPHBOAAad K HepaBHOMePpHo? 
pacipeyemeHuio 2THX MpHMMecHbIX aTOMOB B OOpa3ytloulelica cyOcTpyKType. 
oOulero paccCMoTpeHHA MarpaMMbI COCTOAHHH OCHOBHOM MeTaJIJI — IpHMeCHb 
MeTaJJI HeMocpeCTBeHHO CuleyeT, UTO Kora MpHMecb NOBbIllaeT TOUKY Ma 
JIGHHA MeTaJIa, KOHWeHTpaluA MpHMecH OJOKHa YBeIMUMBATbCA B IWeHT] 
BOJIOKOH cyOcTpykKTypbl. B cayuae, Kora IpMMecb BbI3bIBaeT OHH 2KeHHe TO 
KH l1aBJIeHHA, Coep%Kahwe MpHMecH OJPKHO BO3pacTaTb Ha rpaHullax BOs 
KOH cyOcrpykTypbl. Pa3Mepbl «A4ueek» cyOcTpyKTYpbI ompesemsloTca «cepc 
AeHCTBUA» MepBOHadaJIbHbIX MMKPOCKoMMYecKux s3apopuuet. IlocneqHaa, 
CBOIO OYepelb, 3aBHCHT OT CKOPOCTH BbIPallMBaHHA MOHOKpHCTasia, Ppaluent 
TeMilepaTyPpbl, OTHOCHTeIbHOH CKopocTu Auppy3suu uw pacTBopHoro COMeHa. | 

Bnepsble MoBbilieHve Coep:KaHuA MpHMeCHbIX aTOMOB 0 rpaHullaM BOWE 
KOH CYOCTPYKTYpbI OblIO yCTaHOBJIeHO C MOMOIbIO pakuorpatuyeckoro MeTO 
pw UccleopanHu cyOcTpyKTypbl Y MOHOKpuCcTaioB CBuHIa Cc Mpumec 
CYPbMbI (Cc MOMOULbIO akTHBHOTO u30TOMa Sb”). IIpeqcka3bIBaemoro H3 OOUL 
TeOpeTH4eCKHX COOOpaxKeHH YMeCHbUIeHHA KOHWeHTpalluu MmpuMecel no rpaHi 
aM BOJIOKOH CyOcCTpyKTyp 9KcMepHMeHTasbHO OOHapyxKenHo He Opiio. Len 
HaCcTOAMel paOoThl ABJAMIOCb UCCMeqoBaHve pacmpeleienua mpuMecu (Mei 
10 9JIeMeHTaM CYOCTPpYKTYPbI MOHOKpHCTada WMHKa. | 

Merogom UoxkpatbeKoro Obl MomyyeH MOHOKpucTas WuHKa C MpHMeck 
0,7 % mequ *. CkopocTb BbITArMBaHHA MOHOKPHCTasma M3 pacmiaBa cocTa) 
aia 10 MM/MuH, TeMiepaTy pHbIi rpayuent oKoNo 20°/cem. KonnuecrBo mpumecs 
MpOuWX 3yleMeHTOB OblIo MeHee 0,01 %. Ilomyyennpiit WnaMH~pHuecKuli MOR| 
KpucTait Obl OTUWIMPOBaH MepieHyukyApHo K ocu. KaprTuna BOJIOKHUCTC 
COTOBOH CTpyKTYpbI OblWia BbIABJeHa Tocle XMMMYeCKOH NomupoBKu (pue. | 


* Monoxpuctaa Obl mouyuen B OusnueckoM nucTUTyTe Kapnospa yHupepcurera B IIpan 
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Puc. 4. MuxpoctpykTypa MOHOKpHcTaJa WHHKa 
+ 5% MeqH nocle TpaBeHHA 


ZLAH, tT. 123, Ne 3, Banoyx u Boposckuit 


actipewqeeHHe Meu MO 3JIEMeHTaM CYOCTpyKTypbl MOHOKPHCTaJa WHHKa 
IIO H3YYCHO PeHTTeHOCIeKTPaJIbHbIM MeTONOM HCCeqOBaHHA XMMMYECKOTO 
yeTaBa B MHKpooObemax crviaBos (*) Ha ycTtaHoBKe PCAIIL-2 (*). 

Ha puc. 2 npescraBieHbl KOHMeHTpalMOHHble KpMBble pacripeleeHuA Me- 
1 110 2JIeMeHTaM cyOcTpykTypbl. Ha pucyHke BULHO pe3Koe BOspacTaHue Cosep- 
aHuA MedM MpnH Mepexoye oT ry, 
JAHUIUbI K WeHTpPYy BosOKHa (A4el- £ 
A). KommuecTBeHHblit aHaJlH3 M0- | i 
a3aJl, YTO CoepKanue MequB | 
eHTpe papuo 0,7%, a Ha rpa- 
ule 0.4%. 

IlomyueHuble pe3ybTaTb! yOe- 
ATCJIbHO MOATBepx*KaloT oOOULy!IO & 
20pHIO, UTO MpPHMeCb, MOBbILLAalo- 
Pic, 2 Pacnpefemenue Mefu M0 Windy MOHOKpH- 
OHILCHTPHpyercA B WeHTpe AYeeK cTauia wiuKa +0,5% menu 
yOcTpykTypbl H 4TO peHTreHo- 

TeKTPaJIbHbili MeTON UCCeqOBaHHA XHMMYeCKOrO COCTaBa BellleCTBa B MHKDPO- 
ObeMe MOXKeET ObITb HCNOMb30BaH AIA U3yYeHHA STOTO HHTepeCHOro ABJCHHS. 

B 3akmouenHe aproppl Bbipaxkator OarofzapHoctTs JI. E. Jlocesoli 3a uccue- 
3BaHue pacnpeyerenuaA Mewu Ha ycTaHosKe PCAIH-2 u M. Bouaxy u II. Kpa- 
OTBHIY 3a MIPHrOTOBeHHe MOHOKPHCTAaJJIOB WHHKa. 


Ilpaxckul yHHBepcuTeT Tocrynust0 
Kaceapa du3suku MetTad0B 7 VII 1958 


 VWucrutyt metanayprun um. A. A. Batikosa 
Axafemun HayK CCCP 


IMTHPOBAHHAA JIUTEPATYPA 


1M. J.Buerger, Zs. Krist., 89, 242 (1934); B. Chal mers, Proc. Roy. Soc., A, 
5, 100 (1940); R. B. Pond,S. W. Kess fer, J. Metals, 3; 11561951). 2 J. W. Row t= 
er, B. Chalmers, Canad. J. Phys., 31, 15 (1953). 3Y.56. BoposceKku it, COopn. 
poOlembl Metaurypruu, Akxagemuxy H. Il. Bapauny k 70-netuio, M3. AH CCCP, 1953, erp. 
35. 4VY.B. Boposckut, He Tl. Anbwn, Sas. na6., Ne 10) (1957). 
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Jloxxaym Akagemuu nayk CCCP 
1958. Tom 123, N 3 


@®H3HYTECKAH XHM 


B. M. TJIA30B u A. A. BEPTMAH 


© NOBEAEHUM AHTMMOHMAOB AJIOMHMHMA, TAJWJIVA u MHS 
B )KHUAKOM COCTOSHHH 


(IIpedcmaeaneno axademuxom I, B. Kypdromoeeim 12 VII 1958) 


Ilenbio HacTosueli padorTbl ABAAOCb uccleqoBaHuHe TeMMepaTypHow 3a 
CHMOCTH MarHUTHOM BOCIIPHHMUHBOCTH aHTHMOHHOB aJIIOMMHHA, PavJIns | 
HHA B X%XMAKOM COCTOAHHH UH COMOCTaBJIeHHe MOJLYYeHHbIX JaHHbIX | 
HEKOTOPbIMH HX TePpMOMMHAMMYeECKHMH MH KHMHETHYCCKHMH CBOMCTBAaMM. 
CJIe@LOBaHHe 3THX COCIMHEHHH B pacCllaBJIGHHOM COCTOAHHH MMeeT mpak4 
yecKoe 3HaueHHe, TaK KaK OCHOBHbIe 2TAaMbl TEXHOJIOTHH HX NOMYYeHHA LIA Wh 
OJIb30OBaHHA B KaeCTBe MOMYNPOBOAHHKOB (OUHCTKa KPHCTaJIJIH3allMOHHbil 
MeTO,aMH HM MOJLYYeHHE MOHOKPHCTAaJIOB) CBA3aHbI C XKHAKMM COCTOAHHE 
Uceneqopanve CBOMCTB pacmaBoB COeAMHeHHH MpescTaBlAeT HHTepec Tak 
WM It TeOPHH X%KHAKOrO COCTOAHHA, TaK KaK JO HaCTOALLeErO BpeMeHH HeVJIEy 
CUMTaTb BbIACHeHHbIM BOMpoc O TOM, JTO NpescTaBisloT coOoH B CTpyKTYpH 
OTHOUIeCHHM paCcIlaBbl MHTepMeTaJJIMYeCKHX COeAHHEHHH HW 4eM olpeseisen 
PactioloxKeHve aTOMOB B 2XKHAKOM COCTOAHHH: CTpyKTYpoH UHCTbIX KOMMOH¢| 
TOB WIM CTPyKTYpoH TBepsoro cviaBa (’). 

ClenaTb OnmpeeleHHble SbIBOJbI O CTPOCHHH 2KHAKOCTH MOXKHO Ha OCHOBa 
CONOCTaBJICHHA pa3JIMYHbIX (PH3HMKO-XHMHUeECKHX CBOHCTB, KOTOPbIe CBA3a} 
Jpyr c PyroM, NOCKOJIbKYy BCe OHH, B KOHEYHOM HTOre, 3aBHCAT OT OJHOH OCHS 
HOH MPHYHHbI — COCTOAHMA SJIEKTPOHOB B pacmiaBe. B 92TOM cBA3H UMd 
CMBICJI YCTaHOBHTb 3aBHCHMOCTH M@XKAyY pa3JIMUHbIMH CBOHMCTBaMH 2XKHKOC?t 

MaruutHad BOCIpHHMYMBOCTh ABJIAeTCA BeECbMa YYBCTBHTEJIbHOH Xapak 
PpHCcTHKOH, pearupyloujeH Ha MaJleHlIMe H3Me€HEHHA COCTOAHHA 9dJIeEKTPOF 
(uM Jaxke YacTH OT OOWLErO UNCa BJICKTPOHOB) B paclviaBe, H NOSTOMY B LaHA 
clyuae OHA MOKeT OKa3aTbcH OCOOeHHO Moe3HOH. 

MccnelopaHve MarHuTHOHM BOCIIPHHMUHBOCTH B 3aBHCHMOCTH OT COCcTaBa 
2KHJIKOM COCTOAHHH B CHCTeMaX C HHTepMeTaJJIMYeCKHMH COe,MHeEHHAMH 
MO3BOJIHIO YCTAHOBUTb (PakT XHMMUeCKOFO B3aHMOJeHCTBHA Me2KAY KOMMOHE 
TaMH B XKHIKOM COCTOAHHM (OpAHHaTe XMMHUECKOFO COCEAHHCHHA COOTBETCTBY| 
YeTKO BbIPaxXeHHbI MMHHMYM). 

Y paccMaTpHBaeMbIX B WaHHOH paOoTe coeMHeHHH paHee Oblla ucceqoON 
Ha TeMIlepaTyPpHaA 3aBHCHMOCTb 9JIEKTPONPOBOAHOCTH, MJIOTHOCTH H BA3KOG 
(?,*). Bpwio moka2aHo Take (*), UTO JIMHHM JIMKBUAyCa BCHCTeMax aJIIOMHHH 
CypbMa, TaJIMH — CypbMa HW MHAHH — CypbMa MMeIOT CHHTYJAPHbIH MaKCHMY} 
4YTO CBHeTebCTByeT OO YCTOMUMBOCTH STHX COeHHeEHHH pH MiaBseHHy 
Kpupble TeMnepaTypHoll 3aBHCHMOCTH 3EKTPOMpOBOAHOCTH HM ITJIOTHOCTH | 
B XKHAKOM COCTOAHMH MMeIOT nvIaBHbI xo (*). [pu uccmeqopanHuu Temmepary 
HOM 3aBHCHMOCTH BASKOCTH OblIO OOHAPy2KeHO OTKMOHEHHe OT pery.IApHa| 
XOfla KPHBbIX TIpH OMpeeeHHOM NeperpeBe, UTO ObIIO CBA3AHO Cc HauyaJih 
3aMeTHOH J\MCCOlMallHH COeMHHEHHi B 2XUAKOM cocrosHuH. Kpome Tob} 
IIpH HCCIelOBaHHH 3aBUCHMOCTH CBOOOAHOM 2HeEpruv aKTHBAaMM BA3KOrO Te? 
HHA pacilaBOB AaHTHMOHMAOB aJIIOMHHUA, Taint uM HHyMA (°) Obl oTMeU 
aHOMAJIbHbIM MO CpaBHeHHIO C THIMYHbIMH MeTaJIaMu XOf ee B MpesKpucramy 
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AUMOHHIM MepHOA, YO ObIO CBA3AHOC ONpeeIeHHIMM H3MeHeEHHAMH CTPyKTY- 
bl OIMKHerO MOpsAyKa B STHX pacnmaBax. 

Bee yKa3auubie (*,°) u3MeHeHHa, OYeBHHO, CBA3aHBI C COOTBETCTBYIOULHMH 
YULCCTBCHHbIMM H3MCHEHHAMH COCTOAHHA 9JIEKTPOHOB B paciiaBaX aHTH- 
OHHOB aJIOMHHHA, rauaA HM MHANA. B cBA3u Cc STHM OblIO pellleHoO eTasIbHO 
CCJlehOBaTb TeMMepaTYPHY!O 3aBHCHMOCTb HX MaFHHTHOM BOCMPHHMUMBOCTH B 
‘HKOM COCTOAHHH. 

B katecTBe HCXOMHEIX MaTepHaoB ObiIH HCMOMb30BaHbI 3apaHee CHHTe3H- 
OBaHHbI€ WH OYMULeHHbIe MeTOAaMM 3OHHOH NepeKpuCcTaIM3aluu HW BbITATHBA- 
aa coequnenua AlSb, GaSb u InSb. OSpasust aytuMoHMyoB TraWina W MHA 
OMeLLa/IM B SBAKYMPOBaHHble KBaplleBble aMmyvibl. Coequnenue Al Sb nomenta- 
QCb B KOPyHAOBbI THFeeK, KOTOPbIH, B CBOIO OYepedb, MoMellaIcA B SBAaKYH 
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ac. 1. 3aBHcHMOCTb MarHuTHO! BOCIIP AAMUMBOCTH (B OTHOCHTECJIb HBIX eq HuIaX) OT TeMIIepa- 


TYpbI AH coequnenuu AlSb, GaSb, InSb 

oBaHityt0 KBaplleBy!0 OOoouKy. OnpeyeneHne MarHuTHOH BOCMpHUMYMBOCTH Tpo- 

3BOUIOCb M0 MeTosy PapayeaA Ha ycTaHoBKe, MoApoOuO onucaHHoli B (°). 3Ha- 
HM MarHMTHOM BOCMPHUMYMBOCTH MIPpHHHMaJIHCb CpeHHe H3 TpeX 3aMepoB. 
e1HAA OlMOKa TPH B3BeWIMBaHHH CocTaB/IAeT--0,2 mr. Pe3yabraTbl usMepe- 

HM lpelcTaBsieHb! Ha puc. |. 

Kak caleqyeT 43 MpuBeeHHbIX rpaPukoB, TeMMepaTypHble 3aBucHMOCTH 
arHHTHOH BocmpuuMuuBocTH coequHenuit AlSb, GaSb u InSb 8B xuZKOM 
CTOAHHH 110 (opMe CXOHEI. OTO yKa3blBaeT Ha TO, UTO pH HarpesBe BCcex 

eX COeMHeHHH B HAX IIpOTeKatoT OAMHAKOBbIe HIM OYeHb OU3KHE TO MpUpo- 
2 Mmpolleccul. 

Ha xkpuepix 3aBHCHMocTH MarHuTHOH BOCIIPHHM4MBOCTH OT TeMMepaTypbl 
OXKHO HaMeTHTb Yerblpe yuacTKa. Buatame mpu HarpesBe paciaBoB OT TeMme- 
aTY PbI WlaBeHHA MarHUTHaA BOCIPHMMUMBOCTS pacTer HM MocTUraer MakcHMy- 
a, a 3aTem nagaet. IIpu qanbHetulem HarpeBaHHu MarHuTHaA BOCIIPHHMYH- 
CTb BHOBb pacTeT, CHOBa JOCTUraeT MaKCHMyMa MH CHOBa Majlaer. 

IIpw conocrapieHuu MosyueHHbIX JaHHbIX C pe3yJIbTaTaMH UuccJleoBaHHui 
MIlepaTyPHOli 3aBHCMMOCTH BA3KOCTH (*) H CBOOOHOH SHeEpruu aKTHBallHu 
a3Koro TeyeHua (°) aHTHMOHHAOB aJIOMHHHA, Talua HW MHAMA OOpaulaeT Ha 
264 BHUMaHHe CJleqyioulee: 

1) [lepppti MakcuMyM (HaunHad OT tyn) Ha KPHBbIX 3aBHCHMOCTH MarHHTHOU 
ICIIPHMMYNBOCTH OT TeMiepaTYpbl AIA ITUX BeWLeECTB MOBObHO TOYHO CoBlasa- 
[ C MMHMMYMOM Ha KpHBOH TeMnepaTypHOH 3aBHCMMOCTH CBOOOAHOH SHeprHuu 
KTHBaIHH BA3KOFO TeYeHHA, HasIM4YHe KOTOPOTLO ObIO CBASAHO C MepecTpoHKoH 
PPYKTYpbI OM2KHerO NopsAyKa, COMpoBOxAaiOulelicA COOTBETCTBYIOUIMM H3Me- 
eHHeM 4HCa aTOMOB B MepBoli KOOPAHHAaMOHHOM ciepe (°). 

2) MuyuMyM Ha KpHBOH MarHuTHOH BOCNPHHMYHBOCTH IIPH JaJibHeHUIeM 
arpeBaHHH paciaBoB COCAHHEHHH COOTBeTCTBYeT MpHMepHO TeM Ke Temnepa- 
ypaM, Jia KOTOPbIX HaO/MOaOTCA OTKJIOHCHHA OT PeryAPHOrO XOMa KPUBbIX 
MiepaTypPHOH 3aBHCHMOCTH BASKOCTH. OTH OTKJIOHCHHA, TO-BHMMOMY, CB3aHbI 
HavasioM 3aMeTHOH ZuccollMalluu XuMMYeCcKUX CoemuHeHHH AISb, GaSb u InSb 
*KHIKOM coctosHuH (*). 

TakuM o6pa30M, omupasccb Ha MOJIYYeHHbIe Pe3YJIbTAaTbI H pesyJIbTaTb!I paHee 
SINOJIHEHHbIX paOoT, MOXKHO MpelcTaBUTb CJeLyIOulylo BepoATHY!IO KapTHHY 
OBECHHA paCCMaTPHBaeMbIX COCAMHEHUH B 2KHJKOM CocTOAHHH (*). 
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IIpu Temnepatype napjeHuaA pacniaBbl coeuHeHH oOalaloT NpuMep 
TaKOH %Ke CTpyKTypoH OsmkHero NopsAyKa, KaK HM B TBeEPJOM COCTOAH 
C yBeMueHHeM TeMMepaTypPbl KOOPAMHALMOHHOe YHCJIO YBeJIMUMBAaeTCA (TOD 
COOTBeETCTBYe€T POCT MarHHTHOH BOCMPHMMYMBOCTH paCiIlJ1aBOB conte 
NpHOM2KaACh pH HeKOTOpOl TeMnepaType K MIOTHOK ynakopke. AnaslorMuH 
BbIBO, OTHOCHTEIbHO H3MCHeEHHM B XUAKOM COCTOAHHU Y 2/IeEMeHTOB, OOJIaZ 
OWLHX PbIXJIOli CTPYKTYpOH B TBepJOM COCTOAHHH, Obl CAelaH B padoTe 
Ha OCHOBaHHH QIeKTPOHOrpaduyecKUX UCCeOBaHHH WUAKUX TVIeHOK Ol 
M BucMyTa. TemMnepatype, pH KOTOpoH focTuraeTcA OTHOCHTeIbHO TJC 
Had ylaKOBKa B XHKOCTH, OTBeYaeT MepBbIH MAKCHMYM Ha KPMBbIX TeMMeparty 
HOM 3aBHCHMOCTH MarHUTHOM BOCIPHHMYHBOCTH HM MHHMMYM Ha KPHBbIX Temilef 
TYPHOH 3aBHCHMOCTH CBOOOAHOM 9HeprHH aKTMBalMM BA3KOrO TeyeHHA (°). 

IIpu atbHelitieM HarpeBaHHH JO ompesemeHHOrO Mpeseia B pacivlaB 
coetuHeHult AlSb, GaSb u InSb ne nponcxoquT HuKakuxX H3MeHeHHH, Kp 
TeX, KOTOPble COMPOBOXKLalOT HarpeB sHOOOH *wuKOcTH (ocMaOeHHe CHI M 
MOJICKYJIAPHOFO B3aHMOJeHCTBUA, YBCMYeHHe MEXKMOJIEKYAPHbIX PacCTOAHE 
yBeJIM¥eHHe UHCa BaKaHCHH u T. J.). B 9TOM TeMMepaTyPHOM HMHTepBaJeE 
2KH]KOM COCTOAHHH XMMHMYeCKOe COeAHHEHHE OTHOCHTeIbHO YCTOMUNHBO. | 
9TOM CBHeTeIbCTBYeT Tak%Ke HaJIMUHe CHHTYJAPHbIX 9KCTPEMYMOB (MHHHM 
3JIEKTPOMPOBOHOCTH HW MaKCHMYM BASKOCTH) Ha H30TepMaxX COCTaB — CBOHCTI 
COOTBETCTBYIOLLUX STOMY TeMMepaTYpHOMY uHTepBay. Ha 9TOM yuacTKe cB 
CTBA Me€HAIOTCA MOHOTOHHO: MarHHTHad BOCIIPHHMYMBOCTh MU BASKOCTb Ila 
YMeHbIUAalOTCA, CBOOOHaH SHEPHA aKTHBallWH BA3KOrO TeYeHHA JIMHEMHO Bs 
pacraer. [lo jocrmxenuu onpeyeneHHoli TemmepaTypbl, KOTOpad omperemaé 
CA WHAMBULYaIbHBIMH CBOHCTBAMH COeAHHEHHA, WOCJlIeqHee HadMHalOT UATE 
CHBHO J\MCCOWMMpoBaTb (9THM TeMMepaTypaM OTBeYaeT MHHHMYM Ha KDPHB} 
TeMUepaTypHOH 3aBHCHMOCTH MarHHTHOM BOCIPHHMUMBOCTH H OTKJIOHeHHA | 
peryJlApHoro Xofa Ha KPHBbIX TeMMepaTYPHOH 3aBHCHMOCTH BASKOCTH HX { 

IIpu Jatbuelitiem Harpepe cremenb AuccollMalun yBeMUMBaeTCA UH BC 
3H C 3THM MarHuTHad BocipHuMuuBocTb pacter. Ilo ocruxkeHuH KakHxX 
OlpeeIeHHbIX SHAUHTEJIbHBIX CTeneHeH JuccolMalluu TeMMepaTypHbI ake 
OKa3bIBaeTCA TIPeBaJIMPYIOULHM, B CBA3H C YeM MarHHTHaA BOCIIPHAMYMBO 
BHOBb HauWHaeT Majatb. 

TakuM oOpa30M, Ha OCHOBaHHH H3YYeHHA MM COMOcTaBJIeHHA pas/HUH! 
(PH3HKO-XHMHUeCKHX CBOHCTB paciwaBOB AaHTHMOHHAOB aJIOMHMHUA, Pass 
MHAUA MOMKHO COCTaBHTb IpelcTaBseHve OO UX MOBELeCHHH B XKUAKOM COCTOAHE 
lomyyenuble CBeeHUA O MOBeAeHHH 2TUX COeAHHEHHH B paciaBJIeEHHOM COCcT¢ 
HMM CleyeT yuecTb Mpu CHHTe8e HW OYNCTKe HX KPHCTaJJIM3alMOHHbIMH MeTO) 
MH, a TakxKe IPM NOJIyYeHHH MOHOKPHCTaJJIOB C Ooulee COBEPUIeHHOM CTPyk’ 
pou. 


— 


Viucrutyt metassypruu um. A. A, Baiixopa Tlocrynuso | 
Axaylemuu Hayx CCCP 28 VI 1958 | 
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Jloxnxagp Akagemun nayr CCCP 
1958. Tom 123, Ne 3 


P®HSHIECKAA XHMHA 


lr. HW. SEJIBUEP u A. JI. KAPTY)KAHCKMK 


K TEOPHH ®JTYKTYAUWH 4UYBCTBUTEJIBHOCTH KPHCTAJIJIOB 
AMEPHbIX POTOPPA®HYECKUX 3MYJIBCHA 


(ITpedcmaeaexno akademuxom A. ®. Hoge 25 VI 1958) 


OOpasopanue CKpbITOro u30OpaxKenuA B KpuCTalax ororpatbuyeckoli 
MYJIbCHH HeH30e%KHO HOCHT CTaTHcTMYeCKHH XapaKTep. Oro, B YacTHOCTH, 
THOCHTCA K CJlyualo, Kora MpH4MHOH OOpa3s0BaHUuA CKPbITOrTO H300paxKeHuA 
[BIAeCTCA MpOxoxwKeHHe Yepes IMYJIbCHIO HOHHB3YyloleH YuacTuubt. I]pu 9ToM 
WIYKTYAalHAM NOABep2KeHbI KaK MOHM3YlOllee JelicrBue YaCTHIL, TaK MH CBOLICTBAa 
MY JIbCHOHHDIX KpHcTamioB. Ilonbirka mocTpouTb Teopulo dbayKTyallu noHH- 
aM B SIMYJIbCHU, COCTOHIULeH 3 TOXKMECTBEHHBIX KPHCTaJIOB (MIM HeCKOJIb- 
<uX Tpynn, B MpeseyaxX KaxKJOH H3 KOTOPbIX BCe KPHCTaJJIbl TOXKECTBECHHE!), 
IpequpuuAtaa K. C. Boromosospm (',?), oka3amtacb HeyauHOll, Tak Kak 
IpHBella K pesyJIbTaTaM, MpoTMBopeyalium onbity (°). Bomee Toro, HeyqauH 
TOK TEOPHH MOKa3bIBalOT, YTO (PYKTYaWNH HOHMB3AalMU, Nake A penATu- 
3MCTCKHX acTHI, BOOOMLe urpalOT MaJlyIO poOwb, HM HaOslOfaeMble Ha oOMbITe 
PyKTyalluu CpeMHeH IWIOTHOCTH CJIeOB YaCTHIL B SMYMbCHM CKOpee cuelyer 
ITHECTH 3a CY¥eT *PulyKTYallu YYBCTBUTEIbHOCTH OTAeIbHbIX KPHCTaJJIOB. Coor- 
3eTCTBYIOULMH BapHaHT TeOpHu M3JiaraeTCH HuxKeE. 

ByfleM BbIpaxKaTb UYBCTBHTeJIbHOCTb KPHCTaJJIOB YHCJIOM nm aToMoB Ag, 
OTOpble HY2KHO OOpa30BaTb B KPHCTaJiie, YTOOb! CyesaTb ero MPOABJIsIeMbIM. 
Jhho6ad ceHcvOu/MsalluA SMyJIbCHM 10 OTHOUICHHIO K OMpeseJIeHHbIM MOHH3yI0- 
IMM YaCTHILAM yMeHblllaeT 7, a (PJYKTYaM YYBCTBUTEJIbHOCTH ABJIAIOTCA OHO- 
3peMeHHo (bilyKTyaunamu 7. IlycTb WO ceHcHONNIH38alHH YMYJIbCHH MpOABJIeH- 
BIW Cue] YACTHIbI MMe MIOTHOCTb vy (> 0) 3epeH Ha eMHMILy JJIMHbI CJlesa, 
lh mocyie CeHCMOMIH3allHH ve (>> vy). Orcioyqa MoxHO HaliTu (4,°) YyMeHbIWeHHe 
}An) uncsia fn 9JIeEKTPpOHOB, OOpa30BaHHbIX YaCTHWeH B OTJeJIbHOM KpHcTaJie U 
RYMMapHo BO BCeX KPMCTasIax, 3ajleTbIX €10 Ha HeKOTOPOM yu¥acTKe CuJlejla; 
HeoOxouMoe VIA pacueTa 4NCJIO Yo KPHCTAaJJIOB, Jie*KalulMX Ha eMHMIle NyTH 
HacTHUbl, Jlaetca chopmyvioH PKyaHopa. Hrax, Aa cooOmleHuA KpUcTaJJaM 
HIPOABJIAeMOCTH MOCe CeHCHOMMMB3allHH MOTpeOoBalocb Ha efMHMIe MyTH OOpa- 
BO0BaTb Ha v)An 93JIeKTPpOHOB MeHbuUle. Ec.iM He YYHTbIBaTb MOTepH 9JIeKTPOHOB, 
Iv. @. CUMTATb, YTO KaxK]bI OOpa30BaBlIHiica SJIeKTPOH MpHBeJI B KOHEYHOM 
jruere K OOpasoBaHMlo aroma Ag, TO MOXxKHO CKa3aTb, YTO MOTpeOoBaslOcb OOpa- 
BOBaTb Ha vpAn atomoB Ag Meubille. 

Takum o6pa30m, jlelicTBHe CeHCHOMJIM3aTOpa MOXKHO paCCMaTpHBaTb Kak 
PKBMBaJIeHTHOe OOpasoBaHHIO vyAn atoMoB Ag 6e3 9KCHOHMpOBaHHA (pH BOC- 
TAHOBHTeIbHOH CeHCHONNIM3allMH, HalpHMep TpHSTAaHOJaMHHOM, STH aTOMbI 
ielicTBHTeIbHO O6pasyrorca). Ucksmtouad u3 paccMOTpeHHA UaCTb Vx / Yo KPHCTAJI- 
IOB, KOTOPbIe CTaJIH Obl MpOABJIAeMbIMH HM YO CeHCHOMJIM3alMH, Mbl JOJIKHBI 
lremepp paccMorpeTb pacnpeylenenve 93THx vo(1 = va/%) An atomop Ag m0 
9 — Yu KPHCTasuiaM. EcaH Obl OHM pacrpeeJIMJIMCb PaBHOMePHO, NPOABJIIeMbIMH 
oTamu Opt wu60 BCe ¥)—Y_ KPHCTasI0B, JM60 HH OWH 3 HUX; BCJIe{CTBHE 
oKe (PIYKTyallMH IMpPOABJIAeMOCTb MpHOOpeM TOKO TE Ye— Vy KPUCTAJIJIOB, 
|8 KOTOpbIX OOpasoBasocb focraTouHoe unco atoMop Ag. UroObl nyTeM cpaB- 
\SeHHsA C OIbITOM ONpeyeJMTb, Kakoe uncmo aToMoB Ag (cuHTad Ux COCcpeOTO- 
M@CHHBIMH Ha OJHOM IleHTpe) ABMAeTCA JOCTATOUHLIM IA MpOABMAeMOCTH, Hao 
\aMeTb pelleHHe cyleyylouleH 3ayauv: Mp MpOMSBOJIbHOM paciipeyevieHHH fF He- 
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pa3/IM4UMBIX IlapoB (aToMoB Ag) no s silMKaM (KpHCTaJaM) Kakyl0, B cpe 
HeM, JOJO OT OOmlerO YHCa ALMKOB COCTaBJIAIOT SAIIMKH, COepxKalive 
MeHee HeKOTOpOorO YCJla WapoB? 

O6o3HauuM JOJO AULMKOB, COJepxKallux He MeHee 7 apoB, Yepes & 
Torgja 3HaveHuA %;, KaK MOXKHO MOKa3aTb, JaloTcA (popMy/1oH 


é +-r—i— ‘) | 
r—i 
Sr = Te (14 
hating 
rye CHMBOJI ( % } o603HauaeT OUHOMHAJIbHbIN KOOPPHUMeHT C2. Tlockombky B Jak 


HbIX, HCMOJIb83yeMbIX B HallleH 3ayaue, ¢ HW S OTHECeHbI K CMHHIe JJIMHbI Cleqe 
BbIOOP KOTOPOH MpOUSBOJIeH, CJleqyeT 3AMCHHTb BEJIMUMHbI %; UX ACHMMTOTHYCCKH 
3HaueHHAMM MIpH 7, Soo, r/s=h=const. Jlerko BuyeTb, uTO pH 3TOM 


tea Tex) 

ah ys (i 
V3 dopmya (1) BbruvcaaeTcA JOA ALMKOB, COjlepxKalllMX TOUHO { Wapor 
(* +r—i— ) 


} 
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r—i | 
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a Tak>Ke ee AaCHMMTOTHYeCKOe 3HaveHHe 
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Mopmyibt (?) BbIpakaloT pacipekeweHHe KPHCTaJIOB MO YYBCTBUTEIbH 
CTH, MpHy¥eM BCJeACTBHe Hepa3JIMYHMOCTH WapOB OHO ABJIAeTCA TEOMETPHUECK?E 
(cM., HampuMep, (°)), a He MyaccOHOBCKHM. 

Ecau Kaxkbld Kpuctaia uMeet V WeHTpOB 4YBCTBHTebHOCTH, Ha Kako 
M3 KOTOPbIX MoryT OOpa3o0BbIBaTbcaA rpymmbl aroMos Ag, To pu pacnpesejlen 
AaTOMOB 110 OTJI@IbHBIM IleHTpaM HeOOXOAHMO YUHTHIBaTb, YTO HaslM4ne Tpynh 
aToMoB Ag Ha OJHOM U3 WeHTpoB Oecnowle3HO, eCIH ApyroH WeHTp B TOM x 
KpHCTasle yxe colepxuT Takyio rpynny. Tlostomy HeoOxoxuMo paccmoTpe? 
pacnpejejenue / WapoB No Ss rpynnam sAuuKos (u3 N wiryK Kaxkjlad), Ip KOT 
poM XoTA Obl OHH M3 AWLMKOB KaxXoM rpynmbl Cokep2KUT He MeHee 7 ape! 
Hoa rpynm AULMKOB, YAOBJeTBOPAIOWMX MOCTaBJICHHOMY YCJIOBMIO, Laer 
cleqyiouled bopMywoH (MpHBOAHM TOJIbKO aCHMNTOTHYecKOe 3HaueHHe), ep 
xonameli B (16) npn N = |: | 


aA \Wé-pte , 1 ™EP, yt ; 
a3 (N) = (445) Pies ra a) Me, (3) 
=) 
rje Ay (MVNA t= tea) 
Vee = y (ea) tee k LER 
ral Ghram 


Siecb Mepspoe cjaraeMoe YyU4HTbIBaeT Te KPUCTaJIbl, B KOTOPbIX 4HCA 
aTOMOB lOCTaTOUHO BeNHKO, 4YTOOb] XoTA Obl OfMH WeHTp 06% 
3aTeJIbHO HMe/l He Meee i aToMoB Ag, a BTOpoe CilaraeMoe YUHTHIBaeT Te Kp 
cTawWIbl, Phe rpyima 43 i u Oomee aTOMOB Ha OHOM LleHTpe BO3MOxXKHA, HO H 
oOs3aTeIbHa, Ipuiem Wj; ABMAeTCA BEPpOATHOCTHIO OOPas0BaHHA TaKoOli rpynny 

ITpexke 4eM NpuBecTH Pe3YIbTATLI CPaBHEHHA NOMYeHHBIX (OpMYA c OMIT 
HbIMH aHHbIMH, OTMETUM, YTO 9TH POPMYVIbI He COMepKaT HA OMHOFO MpoOU3BOUE 
Horo mapametpa. [losromy HocrurHytad cremeHb corsacua ¢ OMBITOM, KoTOpal 
OyweT ced4ac MpokeMoncTpupoBana, CaMa Io ceOe Gouee BaxKHa AIA NPMHUNE 
aJIbHOTO NOATBEPKAeCHHA Hallie MOeIM, eM yIyUWeHHe STOFO Coriacua myTe 
BBeTeHHA Pa3JIMYHbIX MOJIYIMNAPH4eCKHX KoIqpuMLHeHTOR. 

Dopmystbt (1) MoxHO MpHMeHHTb K OcO6O MemKO3epHucTOH sMyEcun Tle 
(buiopa (7). Kpucraiibl TOM SMYJIbCHH HMeIOT 3aBeJOMO TOKO 10 OHOM! 
496 


leHTpy YYBCTBUTCJIbHOCTH KarKAbIM (eC BOOOWLe HMeIOT TaKOBOli), a mOoTepHu 
WICKTPOHOB B HUX IIpeHeOpe?KHMO Ma\Ibl, NMOCKOJIbKY JMaMeTp KPHCTaJWIOB 
~0,U83 p) He MpeBbliuaeT JVIMHbI CBOGOAHOrO mpobera SJIEKTPOHOB B KpHicTaJ- 
aX. Ita 2MYJIbCHA B Mpolecce cospeBaHUA JOBOJHTCA JO YMepeHHOH penarH- 
SHCTCKOH YYBCTBHTCIbHOCTH (MJIOTHOCTb Cviea vy = 25 — 30 gepeH Ha 100 p 
lea), A 3aTeM JONOJHHTebHO CeHCHOWIM3HpyeTCA TpH3TAaHO/IaMHHOM, 4eM 
{OCTHraeTCA MIOTHOCTh Cvlea Ye JO 6U sepeH Ha 10U pw. Bropas cexcu6unusa- 
(Ma, Kak JICPKO NOACYMTATb (MPpHHHMad vy — 870 sepeH Ha 100 uy (7)), mpxBo- 
(MT K YMCHbIWCHHIO YHC/la S/IeEKTPOHOB (a 3HauMT MH aTomoB Ag, nocKoubKy 
IOTEpH 3/ICKTPOHOB HHUTOAHBI) BCero Ha An =0,16. Sror pesysbrar mpu 
TCYTCTBHM (P/lyKTyaWHH Obl Obl cu3snuecKkH GeCCMbICJICHHBIM; OjHaKO IpH 
IPOH3BOJIbHOM pacipeesleHHH vo (1 — vg /%)) An = 140 atomop Ag no vw — vy 
~ 840 KpucTasviaM (A= 1/6) uMeetca a, = 14% KpucTamos, nowyuMBUIMx 
‘oTa Obl O4MH aToM Ag, H % = 2% KpucTasioB, MOYYMBUIMX He MeHee AByx 
(ToMoB. [locjieqHee JOBO/IbHO 6/1M3KO K MIpHpocTy MIOTHOCTH Ccvleqa Ha ombiTe 
~3% OT Yo) H MoKa3bIBaeT, 4TO pe3yJIbTAaTOM JelicTBHA TpHSTAaHOMAMMHa 
IBJIseTCA Tpylma NO MeHblweH Mepe W3 BYX AaTOMOB, T. e€. CYOMeHTp, Kak 3TO 
wieqyeT HW H3 Apyrvx JaHHbx (3,8). 

@opmyvibl (1) MpHMeHHMbI TakxKe K MIpHpocTy ByaJIH Mp BTOPHYHO! ceHCH- 
MIMsallWH TOM %e SMy/IbCHA. OH cocTaBuneT OKOIO 2—4 3epen Ha 1000 p3, 
. e. oxoslo 107° or oOmero uucna KpucTaios. TIpH }=!/, tTaky1o jouo 
‘OCTaBJIAIOT KPHCTaJWJIbIl, AVIA KOTOPbIX 1 = 7, T. €. NMoOdyuuBuiMe 7 Hu Gosee 
(1TOMOB Ag; MOCKOJ/IbKy OHH MpOsABMJIMCb 6e3 3KCNOHMpOBaHHA, TO MMHMMaJb- 
(IM pa3Mep WeHTpa MpOABJIeHMA COCTaBAeT AIX NaHHOl sMysbcHH 7 aToMoB, 
| XOPOLWEM COracHH C JaHHbIMH JIA APYPHX Pe/IATHBHCTCKHX 9MyvIbCHH (°). 
_ K Oonee KpynHogepHucToh amyipcuH P-HHUK®H (d = 0,28) cnegyer npu- 
feHATb (popMyyly (3), Tak KaK 9JIEKTPOHHOMHKPOCKONHYeCKHM MeToyom (1°) 
'CTAHOBJICHO, YTO €€ KPHCTAJVIbl HMeIOT OObIIHO 2—3 WeHTpa UYBCTBUTeIbHOCTH. 
JoOaBouHad CeHCHOHIM3aUMA TPH9TAHOJIAMMHOM TOBbILUaeT MJIOTHOCTh peJsATH- 
MCTCKHX CJI€QOB B 9TOH 9MyIbcHH ¢ 30—35 Jo 60—80, a B OTJeubHDIY caTy- 
lanx — 0 100 3epen Ha 100 p (mocueqHee AOCTH2KHMO JIMIUb Mp OHOBpeMeH- 
(OM 3HAUHTe/IbHOM pocte Byavin) (1'). [IpuHuMaA vy paBHbIM~ 300 3epeH Ha 
100 » (1,7), va = 30, vo = 60 — 80, umeem r = 500 — 800, s = 270, K= 2 —3. 
‘ora mpupocr nmuotHocTu ~ 10 — 20% oT v9, HaOwOJaeMbIii Ha ombiTe, cooT- 
eTcTByeT i ~4—5, uTO MO KpaHHeH Mepe BBOe OobiUe, YeM i WA SMYVJIb- 
uu Tlepdbunopa. Sto, OfHakO, CTaHeT JIefKO MOHATHBIM, eCJIM yU4eCTb, 4TO 
} Goslee KPYMHbIX KPHCTaJaX MOTepH 2/IEKTPOHOB BeJIMKH, COCTABJIAA He MeHee 
10%. Torna uncio aromop Ag Ha IleHTpe yoKe He ecTb ¢ HM COCTaBJIAeT BCero 
~2, T. e. H 3fech OOpa3yiotca cyOueHTppl. IIpupocr ByawM cocTaBsseT 
—2 sepHa Ha 1000 uw? (okono 1074 or oOmlero uuCia KpHCTaJIOB) MpH ve = 
= 60— 80, \=2—3 u GbicTpo yBeMunBaeTcaA HO 5—6 H Oovlee 3epeH Ha 
000 p? (~10% or o6mero uMca KpHCTaJWJIOB) MpH asbHeHuWIeM yBeM4eHHH 
MOTHOCTH cwleqa, HampHMep yo vo = 100 (npu stom r=1100, A}=4). Om 
aHHbIe coracyrotca c topmMyso (3) mpw ¢ ~8—12, uro Tak»xKe He MpoTHBO- 


UT MMEIOILMMCA OMbITHbIM J[aHHBbIM (°). 
_ Tloctynnao 
21 VI 1958 
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Jloxnann Akagemuun nayxk CCCP 
1958. Tom 123, Nb 3 


PH3BHYECKAA XHMK 


H. H. KABTAPAJI3E 


O 3ABHCHMOCTH XEMOCOPBUHOHHbIX CBOHCTB METAJIJIOB 
OT CTPYKTYPbl HX OBPA3SLLOB 


(ITpedcmaeaeno akxademuxom B. H. Cnuyoitnoim 7 VII 1958) 


B cBa3H c pocroM 4HCa dakTOB, CBHAeTeIbCTBYIOULHX O TvIyOOKOM cB 
KaTaJIMTHYeCKOH aKTHBHOCTH MeTaJJIOB C UX XeMOCOPOLLMOHHOH cnocod 
CTbIO, a Tak2Ke B CBA3H C ycTaHoBveHHeM (*°) MpHMepHOH NOCTOAHHOH yJebH 
KaTaJIMTH4eCKOH AKTHBHOCTH Ted fpH HX OMMHAKOBOM XHMHUYCCKOM COCTé 
BOSHHKJIa HEOOXOAUMOCTb aTb 9KCNEPHMeHTaJIbHOe OOOCHOBaHHe MOCTOAHC 
YesbHOH XCMOCOPOWHOHHOH CNOCOOHOCTH BeLWeCTB (T. €. BEIMYHHbI aflcop6 
Ha CHHHWLY MOBepXHOCTH) MPH NocToAHCTBe COCcTaBa. C TOUKH 3PpeHHA COBpeM 
HOrO MOHHMaHHA Mpuposbl KaTav3a WH H3 yYeTa 3aKOHA AeHCTBYIOWLUX 
MOCTOAHCTBO Y@/IbHOH KaTaJIMTHYeCKOH AKTHBHOCTH T@JI MO?KET HMeTb Mec 
eCJIH CYULECTBYeT MOCTOAHCTBO HX Y@JIbHOH XeMOCOPOLMOHHOH cnocoOHoc 

Vimetoutmeca 9KCNepHMeHTaJIbubie JaHuble (* *) Mo3BOuIAIOT yTBep*K ath, * 
B pAe clyyaeB YelbHad X@MOCOPOWHOHHAA CMOCOOHOCTb Tel, B YaCTH 
MeTaJWJIOB, MOCTOAHHA H He 3aBHCHT OT HX TPeOMeTPHYeCKOH CTPYKTYpbl. 

Kak H3BeCTHO, CTpyKTYpa CJ/10€B MeTaJIJIOB MO Mepe KOHJeHCalLHH HX Ma} 
u3Meusetcs (°,°): BHatame BO3HHKaeT HeKOTOPpOe HCO 3aposbiiles 
YaCTHLL — OCTPOBKOB ABHO HIM CKPbITO KPHCTaJWIM4YeCKHX PpaHy, pase 
HbIX CBOOOJHbBIMH MpoMexkyTKaMH. Uactruust Ag, Au, Cu umeior ccbepuyeck 
(bopmy, a Zn, Cd — npapubuylo KpHcTasMueckyt0 (bopmy u Oouee Kpyni 
pasmeppi (fo 200 A). YsaenuyeHHe KOMMUeCTBAa MeTaJJla B COe NMpHBOLHT 
Pa3sBHuTH!O CJIOA 3a CUeT pocTa H CJIMAHHA MePBOHAaYaJIbHO BOSHHKIUHX YacT 
(HOBbIX ILeHTPOB KPHCTaJIH3alHH He OOpa3syercA), MOCTeMeCHHOMY YMeHbIIeH | 
NOpucTocTH H K OOpa30BaHHIO crviowHoro csioxA. JlamtbHettiad KOHeHCca! 
MeTala BeeT K YBeIMYCHHIO TOJIUIMHbI COA WH H3MeHEHHIO eFo pebet 


2= 


Ta6nauua 1 


Ancop6una Hz np —195° Ha caonx Ni, KoH,eHCHpoBaHHEIXx 


nmpu —78° 
a E Nin» % OT 
A q ibs IN Ng10® | Nyp-10! | Nsy-402 Ny 
3 
4} 0,595 32 23,4 0,87 24,3 3,9 
Zi 2,62 141 56,8 2,33 5954 3,9 
3] 3,70 198 71,8 Bini 74,5 3,6 
4| 4,41 236 94,4 4,56 98,7 4,6 
Bil e7g2 386 115,8 4,62 120,4 3,8 
6] 8,28 440 124,1 4,62 128.7 3,9 | 


IIpumewaune. g—sec com B Mr; A — cpennaa TomMMHa; 
N,—4uc0 Mosiekys H2, Heo6patumo X CMOCOpOHPOBaHHbIX na Ni, 


N 7 — 06paTHmo Reiceopeincpatnne mpH P=2-10-? wm; Ny — 
cyMMapHaat ancop6muaA Bogopoga (Ny = N+ N,,). 
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Pesyubtarol H3Me€peHHA aCOpOlHH BOROpoda Ha COAX HHKeNA B pa3uu- 
(DIX CTaNWAX HX PasBHTHA, MpMBeLeHHbIe B Tad. | nH Ha puc. 1, noka3pipator, 


OOTHOWWEHHE = MeXKTY MO/leKYApHOH ui 
‘TOMapHOH XeMocopOllMeH ocraerca mpak- 
‘MYeCKH MOCTOAHHbIM, T. e@. H3MeHeHHe 10 
TPYKTYPbl He CKa3bIBaeTCA Ha KayecTBeH- 
10H CTOpOHe ABJIeHHA. 

B ta6a. 2 mpuseqenb Janupie, Xapak- pe 
€PH3yIOUMe B/IMAHHe NporpeBa COA HH- & 
sCJ1A, T. €. PEKPHCTaWIH3alluu, Ha alcopo- 
(HO BOJOpowa.Kak BHAMM, H B STOM CIy- : 
ae H3MeHEHHe CTPYKTYpbI COA NpakTHUe- Cie an ee 
KH He CKa3biBaeTCA Ha KaveCTBeHHOH CTO- —— 

JOHE ABJICHHA. Puc. 1. SaBucumocrb nuomaqH moBepx- 

Octaerca BbIMCHHTb, C 4eM CBA3aHO HOCTH caoeB HKess, HOBACHCH DOB alHt— 
BeNMYeHHE XemMocopOUMoHHOli cnocob- YX mpH—78°, of komMuecTBa MeTauuia 
OCTH CJIO€B NO OTHOWeHHIO K BOOpoy = tn 
(0 Mepe HX pocTa H H3MeHeHHA UX 
TpykTypbl. Ha stor Bonpoc no3BouAIOT JaTb OTBET AaHHble H3MepeHUA MIOULALH 
(OBCPXHOCTH CJlOeB HHKeIA alcopOuueli KpunTona npu — 195° un pesyabrarei 
ONOcTaBeHHA MOMYYCHHBIX BeMYHH C KOMMUeCTBOM Boopoda, akcopOupo- 
\AHHDIM Ha TeX Ke CIOAX NpU TO Ke Temneparype. JlaHHbIe Tab. 3 NOsBONAIOT 


Bausanne nporpeBa cJl0od HHKeIA B TeyeHHe 30 MHH. Ha BesMUMHY 
a\COpOuHH H Ha COOTHOIWeHHe MexKy HeoOpaTuMoH (N, MosieKy.1) 


H OOpatumol (NV, MoseKy1) afcop6unel Bosopofa B  mporeHtax 
OT CyMMapHOH agcopounn Ny 


WES Heei el 


: Tee eye h, A vaio | Np,-toe | o Vi 
2 K> p’ ’ a m % oT Ny 
= 

4 —78 —78 44{) 124 4,62 3,6 
2 —78 —78 386 116 4,65 3,8 
3 0 200 1350 14,8 0,3—0,4, 2—3 
4 0 0 1457 37,2 0,6—0,7 


2 
IIpumeuanune. 7,—Temneparypa konfencagun; T, — 
TemnepaTypa mporpeBa B TeyeHHe 30 MuH. 


TBepKlaTb, YTO BOAOPOA, XeMocopOupoBaHHblli mpu— 195°, npakTH4eckH NOHO- 
ThIO (97—98"%) 3ano/HAeT NOBEPXHOCTb aTOMAPHbIM CJIOeM, T. e€. YTO KOVIMUE- 
TBO XCMOCOPOHpOBaHHOrO BOsOPOAa ONpeleiAeT BENMUHHY MOBEPXHOCTH CJIOA 
ukesa. M3 aToro cielyeT, YTO YBeHYeHHeE XeMOCOPOWHOHHOH cnocoOHOCTH 
OA M€TaJlia MO Mepe ero pocTa H H3MeHeHHA CTPYKTYPbI CBA3ZAHO C CONPOBOXK- 
aIOULHM 9TH MpoOlleccbl YBeM'eCHHeM CYMMapHOH NoBepXHOcTH. ITO 3akuU0Ue- 
He NOsTBep»kAaetca WH AaHHbIMH [loptepan Tomnkuuca (‘), nowyYeHHbIMH pH 
3YYeCHHH CJloeB *Kene3a. BemwunHa Ke XxemocopOunn Hy, orHeceHHad K elH- 
Mlle MOBeEPXHOCTH, T. e. YeIbHad XeMOCOPOLLHOHHAA CMOCOOHOCTb, ocTaeTcA 

OCTOA HHOH. 
H3.102*KeHuble JaHHble H HX OOcyKeHHe MPHBOAT K BbIBOLY, UTO H3MeHECHHE 
[PYKTYPbI COeB HHKEIA H T. M. MeTaJIOB BO BPpeMA KOHAeHCAaMHH HIM B pe- 
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Ta6auua 3 


Ancop6uua He u Kr Ha ofHom wu ToM Ke coe HuKeA mpH —195° 


of4,-10-% | opy-10- 


g 

2 t h, A Nyy,*10%* | Nyy 102° Skr pe aa 
3 

4 30 1500 11,6 9, Ud 180 15,0 game 
Z 15 1838 14,2 11.6 215 «kop 7,9 
3 30. 2535 14,5 1158 219 15,0 7,5 


IIpumMeyanue. t—BpeMaA MporpeBa COA, B MHHYTAX; MH—cpeqHAA TOJMMIMHA 
cao, Nj;,-- 4YHCO MOeKYyJ1 agcopOupoBaHHoro BOLOpoAa; Nx, — YHC0 aTOMOB 


KPHMTOHA, 3aMOJIHAIOULAX MOBepXHOCTb HAKeA (paccyutano no BST uw ypaBueHnto 
JIsurmiopa); SKr — Mowat COA B cM?, paccuHTadHad no afcopOUHH KpHMTOHa 


(Sx, MpHHATa paBHot 18,5 A?) Oy, H Op — 9/leMeHTapHbie MoulayKu, MpHxo- 
AAWHeCA Ha MOJIeKyJY HH Ha aTOM BOJOpoa, CormacHo BbIYMCJICHHOH MJOuLaqu. 


| 
3y/bTaTe porpeBa (pekpHCTaIM3alluA) WpakTHYeCKH He OKa3bIBaeT HH Kat 
CTBEHHOFO, HH KOJIM4eCTBEHHOFO BIIMAHHA Ha UX YelIbHyiO XeMOCOpOLLMOHHY 
cnocoSHocrTs. IlocrosucTBo yebHolt XeMocopOWHOHHOH cmocoOHocTH y pA 
MeTaJJIOB HU, BO3MOXKHO, APYrHX BeluleCTB pH MOCTOAHCTBe HX XMMH4ECK 
cocTaBa ABIAeTCA MPHIHHOM MpHMepHOro NOCTOAHCTBa YJleIbHOH KaTaJv 
4eckoH akTuBHoctH (°), 


WUncratyT (busuyeckoli. xumun Tlocrymuso ' 
Akaglemuu HayK CCCP 4 VII 1958 
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Wornayn Akangemun HayK CCCP 
1958. Tom 123, Ne 3 


PH3HYECKAA XHMHA 


JI. A. JIOBAUEB 
O POJIA PASBETBJIEHKA UW OBPbIBA WENEM 
NPH WENOYEYHO-TENJIOBOM PACIMPOCTPAHEHHH MJIAMEHH 
(ITpedcmaeaexo axademuxom B. H. Koxdpampesoim 7 VII 1958) 


LlenHo mexanu3M feakuun pasviowKeHna A, BKsIOUaIOWIMH YBa aKTMBHBIX 
eHTpa, mocyieqoBalesbHO pearnpyicmux c A HW BOCCTAaHaBAMBAIOWIMX Jpyr Apyra, 
peacTaByeH B EWJe YNPCILEHHOH CX€MbI C AKTHBHBIM ILeEHTPOM OJHOrO Busa P (1): 


A—> 2P (3apoxjenne), Qe =hrR(T); 

P + A-— 2C + P (npogomxKenne), On = Threat (sy ran: 

P —> 3P (pasBeTBuleHne), Qyn =hWn = hyKy (T’) nan; 
(P— sMHeHHbIN OOpbIB) 

P+ P-—A (o6ppr), Qwr? =hyW (T') rn? 


MpaBa 3alvcaHbl BbIPaxKeHHA JIA CKOPOCTeH -TeEMJIOBbIJeNeHHA. nek h; — Ten- 
oBOH adexT; K;— KOHCTaHTa CKOpocTH peakUHH; W — KOHCTaHTa CKOpOcTH 
a oOpbiBa WeneH; N4 — 6espa3mepHan BecoBaA KOHUeHTpauna A; 
O6espa3smMepHan BeCOBad KOHUeHTpauua P. CKkopoctb MHeMHOrO pasBeTBJIeHHA 
a cOppiBa ueneH MO%KHO 3amncaTb Kak Kynan = iKnan, oTkymai=V/F = 
=Ky/K, rae i — KoaddulneHT pa3sBpeTBJieHHA Wenel (JIMHeMHOMY OOpbIBy lene 
TBeuaeT 1 < VQ). 
| Tipu }=coDa, nonyunm yaa CTallMOHAapHOrO PacnpoctpakeHHA saMMHapHoro 
WuHOMepHoro MviaMeHH CHCTeMy ypaBHeHHit 


us hpp’ — Bep + Qsn+ Qw (n? — ni) —Qr = 0, (1) 
q 

| Dp?n® ~ p(B— Dp’) n' +R + Va—W (rn? —n2) =0, (2) 
me B=up; D=pDp; Cx = Q + Qv; T’ =T +T);.-L9 = Dang; Dp ~ (T'); 
i (7, \7 Ty yo oh 


KOPOCTb NMoTOKa; p — MuoTHOCTb; 7’ — Temnepatypa (°K); Da — Koacpuunent 
addy 3vn A; Dp — Koadpaunent mucdpy3sun P; } — TenJIONpOBOAHOCTb CMeCcH; 
— TEMJICEMKOCTb; nNzy— TeKYILad paBHOBeCHad KOHWeHTpaunsa P. 

 Wngexcom nyJib OyaqyT OTMeYaTbCA BevIMYHHb! B  HauaJIbHOM COCTOAHHH 
7. — Eas HUfeKCOM T—B KOHEYHOM COCTOSINHH (T = ae >), @ HHJeKCOM m— 
COCTOAHHH, OTBEUAICLLEM MAKCHMAJIBHOMY 3HauenHIO rpaqveHta TeMMmepaTypbl 
= pm (Tl =Tm). Kpatinve sHauenua (byHKunii cKOopocteli peakuMli paBHbl 
yuo, a rpaHnunpie ycioBusA K (1) (2) copnayatoT C NpHHATHIMH B (?). 

Konuenipaunio Nm mph T = Tm sanuiwem (') B CiemyiouieM BHJe: 


in = b+ [Rom Vinttnm — WV malin — Blind N, (3) 
ye ee t= t+ lT m3 r=Tm(Tr—Tm); Rp =R+ Wis N= 
r 
iS i 5 ) Tm =0,5T,: 
2D)p, 
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OnpesetnA Nn U3 (3) HM NOAcTaBJAA B (1) mph p= Pin Ue | 


umm mpa B= yp, (1), rae N= 4L0/*Tm U x = CDo/o 
piyA, — pt (PAs + As + As) — Pi (mAs — Ag — 947 + As) + Ay = 0, 


aN 
a ng 


rie A, = 4cL?.f; As = (c + lhw)? gr?; As= 2Dnr (c+2CV mf— lhy—2t1Q wmf 
—QctfW m); As= 2 (LQam— Vin t+ Vinhw— cV2.f); As= 4Dm (t "FQ win + thy} 
4 yor ame, ry 4 i Sie +Vrhw); A,= 2? (liQwmRpm + Cl W ak pant 
— CgQpm— Uf Wm@pn); Ag= 2D at (Qom+2tRpmQ wf —2tTW mQ pm+ 2/VinQpm, 
-+ hwRom); Ag = 1? (QamKpm+ VinQpm + VntwRpm+ [Vin pn +2] W mRpmnQ pm: 
a ‘apamapaeaiae Qom = Qam+ Qwmni; f=hw/Qem Ug = Wm/Qz: 
Onpeyenia p, 43 (4), HaliqjeM CKOpocTb pacmpocTpaneHHa MlaMcHH 
B 1 
= : 


Sate t 


Ecam, Kak mpexye (*), mpeHeOpeyb BeJIMYHHOM CKOpOCTH 3apO%*eHHA 
7. @. MomoKUTh A, = Ag= Ay =O (MpHHATO TakxKe, 4TO Wmng = 0), TO} 
(4) nowy4uM [IA ONpeeIeHHA Pp, 
pA, — p, (47 Aa + GAs + As) — (444 — Ae) = 0, 
orkyjla 


2 (m?A2 + nAs+ As) —[(u?Aa + 0As + As)* + 4 0Ai (NAa — Ao)] ” Ee 
P, aia 2nAy 


Pagaraad paquKan B (7) B pa MH Nomaran, uTO Ay = Ay=r? (LQsm—cvV , 
As; = Ag = 2D mr (¢ + 2CV nf), A;= As = 0, nosyuum no (5) 


le 


4 1 QemP im "la 1 hy , 
Ug = $Y 00 | de, =F 965 E [K+ AEKv) Dee | ’ 


rye 
2q 2q "le 
e202 
(ee Kym ah ae hw 29am is 
Kre h (x — 2q) A t (x — 2q) ( | 
ie ie Kym v a otw + 2q Win | 
Kk, . jee h Ke 
WJM 
PAIN l2 
/ fey q al \ | 
be : t (x La (1 
ilps: aes 
% 1G 
KooppullvenxT @ BbIpPaxKaeT 3aBHCHMOCTb Uy OT OTHOWeHHA Koop PHUMeHt 


audypysun P, yMHOxKeHHOrO Ha TeNJIOCMKOCTb H MOTHOCTb, K TeMMOMpOBOAHOC? 
(BeIMUnHa OF Oyako % BXOAMT HM B COOTHO uedHe Aa (10). Bausaane c 
pocTH KBafpaTHuHoro OOpbIBa WeneH 3aBHCHT OT OTHOWCHHA KOACTAHTDI 
K KoHcTaite K,,. [losromy oueBugHo, 4TO BJIMANHe KBaypaTHuNoro OOpbIl 
Were OyeT CKa3bIBaThCA TEM CHJIbHee MPH MpOdMX CXOMIBIX YCMOBHAX, 4E 
nuKe OyeT Temnepatypa ro,eHua T;, Tak Kak MIpH monmxKenuu T’, yObIBa’ 
Km “4 Bospactaet W,. YMeHbileHve « Oyyer YBeJMUMBaTh CTENe ib BIMANHA | | 
Ha Uo. IIpH HanM4unn JIMHeMHOrO pasBeTBJIeHHA ene BMAHHe W OyyeT np 
ABNATbCA TEM MeHbUe, YeM OosbUIe OyeT KOHCTaHTa CKOpOcTH pasa 
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‘vm- BJIMAHMe JIMHeiHOrO pa3BeTBJIeEHHA Weneli Ha Uy OyeT TeM 3HauNTeJbHee, 
eM MeHbiwe Oyger t =n, /2 (npH CHH>KeHHH nN, OTHOCHTE/bHO BO3PaClaeT POJIb 
KOpocTH Sapo-KeHHA MH Ppa33eTBJISHHA WemeH, Tak KaK YMeHbulaeTcA pudpby- 
MOMHBIM MOTOK AKTHBHOrO WeHTpa) H 4eM MeHbule GyyeT x (1aK KaK MpH 3TOM 
THOCHTCJIBHO = YMEHbINaeTCA KOJIMYeCTBO AKTHBHBIX IlCHTPOB, JIOCTABJIAeMBIX 
30HY peakitMH AHppy3nen). 

Bavanne sMHelinoro OOpbIBa Weneli (Ky <0 wan i <0) Tem 3HaunTembHee, 
€M MeHbINe fl, MPH MPOUHX CXOMHbIX YCJIOBHAX (MPH CHW2KeHHH 7, OTHOCH- 
eJIbHO BOSpaCTaeT POJIb PasBeTBJIEHHA WH OOpbIBa ene, TaK Kak yMeHblilaeTca 
MppySHOdHbIM MOTOK). ITO BAHAHHE MpOAB/IAeTCH B OCHOBHOM BCvleCTBHe 
3MeHenHA BTOporo WieHa B UHcHTee (10) nau (11). Tlostomy xe ymenbute- 
me x YBeJIMYHBaer CTeNeHb BIHAHMA JIMHeHHOrO OOpEIBa Were Ha Uy. Kou- 
TaHta Kym BXOJUT elle B COOTHOLIeHHe (8) H CHM>KaeT Uy, ecu hy == 0. 
Jlaa WjimocTpalMv H310%KeHHOrO ObIIH BbINOJIHeHBI “ACTeHHbIe pacueTbl Ha 
puMepax MlaMCHH pa3/lO%KeHHA THApasnna, KOTOPOe yKe HCCJIeMOBasOcb B (!). 
ice HCXOJHbIe WAHHbI2 Obl Ges H3MeHeHHA B3ArTbI M0 (1,2). JlonowHMTeRbHBIe 
CXOJHbIC JaHHbI€, MPHHATbIe B HaCTOAMLMX pacuetax: hy = 0; Qy = 0; Qs=Q; 
w = 3-108 Kan/r; he = 2-108 Kan/r. Bon Bbruncsenbl Kos pulHeHTEI ypaB- 
ena (4) HU OblIO yCTaHOBJeHO, 4YTO p,, BbIYHCeHHOe mo (4), MpakTHuecKkH He 
riuuaeTcaA OT P,, paccuuTaHHoro no (6). Drum joKa3sbiBaercA OGOCHOBaHHOCTb 
WeanHoro pavee (') M MIpHHsATOrO MpH NMowlyyeHHH ypaBHenua (6) yonymeHHA 
| Tom, YTO MO?KHO MpeHeOperaTb CKOPOCTbIO 3apOx%KeHHA AKTHBHbIX ILeCHTPOB, 
aK Kak JM ppysveH WX OCTaBJAeTCA 3HAUHTeJIbHO GovbILe. 

M3 cpaByenua aHHpix qua i= 0, W=O0c yannpmu gna i =0, W=A0 
meyqyeT, 4TO CKOpOCTb KBapaTHuHOrTO OOpbIBa WeneH OKa3bIBaeT BeCbMa 
ajloe BJIMAHHeE Ha Uy MPH BbICOKHX T. uw Gonee sHaunTembHOe TIpH HH3KHX 


'. Pacuer mo HanGosee IIPHOJIM2KCHHBIM COOTHOLeHHAM (8) Hu (9) c HecnOwb- 
ypaHHem (10) um (11) gaer pe3ymbraTbl, OH3KHe K TeM, KOTOpbIe movly- 
aloTcaA MO COOTHOWeHHAM (5) H (6). B (') Oblia cyetaHa OleHKa BeJIMYHHbI 
> 0, HeOOxOZHMOH JI KOMMeHCALLHH BJIHMAHHA CKOPOCTH KBapaTHuHOrO OOpbiBa 


eneii. Jlanupe Tan. 1 no_TBepxkJaloT MpaBUJIbHOCTh STO! OLLeHKH. 


TaoOnauna 1 


JMAHHE pasBeTBJCHHA HM OOPbIBa Wemel Ha CKOPOCTh PpacMpocTpaHeHHA MJIaMeHH Up (CM/CeK) 
Ha MIpHMepe MJlaMeHH pa3slOx%KeHHA THApaswna 


JIHHeHHOe PpasBeTBIeEHHE Z 


0 OP Oe0=* OSs ailo ss Ome | 40m 0 0 OAC ol AOpen oed Ons Omran ond Ons 
WwW =0 W<=0 een W +0 
T= 300°K, T= 1950°K T, = 300°K, T, =41280°K 


o (5) w (6) | 146 (140) 144 | 148 | 173 | 202 || 8,58 | 5,10) 5,45} 5,79) 8,05} 10,2; 20,3 
To (8), (9) | 146 135) 139 | 142 | 164] 181 |) 8,58 | 5,11 | 5,47/5,82) 8,08] 10,2} 20,3 
H (10 
To a), 19) 146 |137| 143 | 148 | 186 | 224 || 8,58 |5,11] 5,47] 5,82) 8,08) 10,2] 20,4 
w (11) 


V3 coornoulenua (8), eCJIH ny, BbIPa3HTb Yepe3 KOHCTaHTY PaBHOBeCHA, CJle- 
yeT, 4TO MpH NOHWKeHHH JaBseHHaA Py OyJeT YBeJIMYMBaTbCA f,, a 39TO MIpH- 
eT K BOSPAaCTARHIO Uy. Jlna ToprouHX cCMeceHl C HH3KOH TeMJOTBOPHOCTHIO 
MM MOHWKeHHH Ps MpakTHuecKH He OyfeT MeHATECA TJ, H NOSTOMY B 3aBH- 
(MOCTH THIIa Uy ~ PS 3HaueHMe NoKa3aTesia k, BbIYHCJIeHHOe 10 COOTHOINEHHIO 
), SyneT mpumepHo k = — 0,25. J\naA Oequbix yrmeBoOpOMHbIX CMeCeH B 3a- 
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BHCHMOCTH OT HCXORHOrO COCTaBa MOXxeT ObITb ad UE 25. B roprounx cmecs 


CO cpeqHeH H BbICOKOM TeMJIOTBOPHOCTbIO majeHHe sth Np NOHWxKeHHH Py MorKe 
YaCTHYHO WJM MOJIHOCTbIO KOMMeHCHpOBaTb xXPPeKT, OOyCJIOB/eHHbIA pospacts 
HHeM f#;, H mosTomy OyfeT Rk >—0,25 unu k=O (Up He 3aBHCHT OT Pxt 
Bo3MoxKHO WH MOHWXKeHHe Uy C MageHHeM jaBueHua (k > 0). | 


PaccmoTpHM poJib KoappuuneHToB ~ wy. B cmMecax C BbICOKHMH Ts mp 
NOHWKeHHH Py OyyeT BO3PacTaTb g, a 9TO MpH x >1 MpuBeseT kK yBesM4eHHI 
o (9) u, cleqoBaTembHO, K yMeHbuleHHIo k. TIpH yMenbienuu Ps BTOpoH uJ 
B 3HaMenatevie (11) 6yyeT ymMeHbuaTbca, Tak Kak W~p3, a K~op?, OF 
mpuBeyeT K yMeHbueHHio k. Tlagenne Py OyeT NOSTOMY MPHBOJMTb K OOUIE 
CHJIbHOMY BOSPaCTaHHIO Uy (MO cpaBHeHHIO C BOspacraHHemM mpH k = —0,2e 


B cmMecax c Hu3KHMU T, (cM. TaOu. 1). Dlpa moumxKenna Py yBenwunBaer 

=n,/2. BenegctBue 9Toro OyqeT YMeHbIWaTbCA BJIMAHHe JIMHeMHOrO OOppl 
wene (ecru Ky <(O umu i<0), 4To npuBegzeT K Bo3pacTaHHIo  (YMeHbILE 
Hue k). Sto BAMAHHe MOHHxKeHHA Py OyeT Oosee pe3kO BbIPaxKeHO B CMeC 
C HH3KHMH he W3-3a Oosee ObICTporo Bo3pacTaHHA 7,. TlonuxKeHHe Py NOSTOM 
2%Ke NIpHBeqeT K CHHKeHHIO BJIMAHHA JIMHEHHOrTO pa3zBeTBJIeHHA WeneH (eCE 
i>0) u, cneqoBaTebHO, K CHH>KeHHIO ~ (yBesHueHHe R). 

SaBUCHMOCTb Uy OT Dp H 2X BbIpaxKaeTCA B OCHOBHOM pajlvKaJIoM B_ (8) 
KoadduuneHtom ~ (9). M3 (9) BuAHO, 4TO BJIMAHHe x Ha Ug MO*KET ObITb pa 
JIMYHBIM B 3aBHCHMOCTH OT OTHOLWeHHA 2g/%. TIlpH YyMeHbILeHHH * CKOpOCc? 
KBaJ\paTHuHoro OOpbiBa WeneH OyeT OKa3bIBATb OOJlee 3HAYHTeJIbHOe BJINAHE 
Ha Uy, Tak Kak —) yMeHblHTCA. B atom xe HanpaBseHHH OyfeT BIWATb HM Jl 
HeHHbI OOpbiB ene (ecmH i< 0). TlonwxKeHne x GyzeT MpHBOANTb K BOSD) 
CTaHHIO pOM JIMHeHHOrO pa3sBeTBJleHuA WeneH (11). Bce a3To cBa3aHO c Te 
4TO MPH YMeHbINeHHH x OTHOCHTEJIbHO CHHKaeTCH KOJIMYCCTBO AKTHBHbIX eH 
poOB, JOCTaBJIAeMbIX B 3OHY peakUMH ANddpysueH, u nNosToMy Bo3pacTaeT pod 
3apOKMeHVA, Pa3BeETBJICEHHA H OOpbIBa Lene. 


MuctutyT xumMuyeckol du3HkH Tloctynusaio 
Akafemuu Hayk CCCP 4 VII 1958 
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Hornaangn Anxanemun Hayrk CCCP 
1958. Tom 123, Ni 3 


PHSHYTECKAA XHMHA 


B. A. TMEJIMH, B. H. H3MAHJIOBA u K. T. OUYPOBA 


O HEKOTOPbIX 3AKOHOMEPHOCTSX COJIKOBHJIM3ALLHH 
B BEJIKOBbIX CHCTEMAX 


(ITpedcmaeaeno axademuxom II. A. Pe6undepom 7 VII 1958) 


Como6niu3aluaA* B BOXHIX pacTBOpaX MblJI HW ApyruX MOBepxHOCTHO-akTHB- 
HbIX BeLLeCTB CHCTEMaTHYeCKH W3y4alacb B padoTtax ('’) wu Ap., H B HacTOAMee 
BPeMA OCHOBHbIe 3aKOHOMePHOCTH STOrO ABJICHHA YCTAHOBVIeHbI. 

Benkopbie BellecTBa, CYULeCTBeHHO OTMYasch MoO cBoeli XHMMUeCKOli 
MpHpoe OT OObIMHbIX Mb WH ABJAACb BbICOKOMOVJIEKYJIAPHbIMH COeMHHEHHAMH, 
HMeIOT C MblIaMH OOLLce CBOMCTBO—OHH OOalalOT NOBepXHOCTHOM aKkTHB- 
HOCTbIO, a BCJIeACTBHE STOO HW COMOOHM3HPYIOLLeH CNOCOOHOCTbIO, “TO BIIepBble 
9KCHepHMeHTalbHO ycTaHcBieno JI. JI. Tanmygom (°). B ganbuefwem noxsBus- 
JIMCb JIMUb CAHHHYHbIe paOoTb! B 9TOM HalipaBennu (°). Mexazy Tem, sBJeHHe 
CoMOOHNH3alHH B OesIKOBbIX CHCTeMaX MpescTaBsneT Sobol HHTepec Kak C 
TOUKH 3peHHA FeOpHu CTPveHHA Geka, Tak WH B OTHOUWIECHHH H3Y4eHHs CHONOrH- 
4eCKH BarKHbIX MpolleccoB MmepeHoca HM OOMeHa BeleCTB B XHBOM OpraHu3Me, 
W MO3TOMY HYyKJlaetcA B CHCTeEMaTHYeCKOM H3Y4eHHH. 

Ifeibio aHHol paOoTb! ABJAMIOCb BbIACHEHHE CBASH Me@KLY COCTOAHHeM 
(MopMoli) GenkoBbIX MaKpoOMOJIeKyJI B PacTBOpe H HX CHOCOOHOCTbIO COMO HIH- 
3MpOBaTb MaJlIOPaCTBOPHMLIe B BOE BeULECTBA, B YaCTHOCTH YIvieBOOPOLb. 

B kavectse OeikoBol KOMNOHEHTH! Oblla B3ATa *KeaTuHa. PKenatuna ABJIA- 
e€TCA THIIHUHbIM MOJIHaMMPOMUTOM, XOPOLWO paCTBOPHMbIM B BOE H OONaAalOULMM 
APKO BbipaxKeHHOH NOBePXHOCTHOH aKTHBHOCTbIO. Kpome Toro, %*elaTHHa B 
OMpeevleHHbIX VCJIOBHAX OOJIalaeT CNocoOHOCTbIO OOpaTHMO NepexOAHTb u3 
@u6puasmA pol dopmp B rio6yanpuyto (7°, 2%). 

PKenaTHia NpeABapuTeJIbHO NOsBepramacb OUHCTKE C MOMOLLbIO BbICOKOBOJIbT- 
HOrO MHOFOhaMEPHOSO 31eKTPOMHAasIH3a MO MeTOANKe, paspadotanHoH B. A. Kap- 
ruubim u T. A. Marseesoli ("). Ouuctka 1% pacTBopa »KenaTHHbl Mp Hanps- 
%KeHHH B CpelHel KaMepe B 1500 B, Bo BCNOMOraTebHbIX Kamepax 400 B QuH- 
Jiacb B cpeqHeM 30— 40 vac. Unctota nowyyexHOro NpoAyKTa KOHTPOJMpOBaJlacb 
mo cule TOKa B NpHOope. Cusla TOKa B KOHUE OUHCTKUM COCTaBJIAJIa NMpHMepHoO 
8—10 Ma, 4TO cooTBeTcTByeT 27eKTPONpoBodHOCTH OnAucTHaTa. Kpome To- 
ro, 4YHCTOTa MpOAyKTa MpoBepAvacb MyTem onpexeneHuA 3o0mbHOocTH. Ilocae 
OUMCTKH 30/JIbHOCTb paBHAVIaCb HYJIO B-4eTBEpTOM 3Hake. IlonykonuuecTBeH- 
HbIM CNeKTPaJIbHbIM aHa/IM3 MOCe OUHCTKH MOKaS3bIBa/l TOJIbKO CJleAbl HaTPHA. 

B kavectBpe pacTBopsemoro BelllecTBa Obl BbIOpaH OeH30/1, KOTOPbIM TUla- 
TeEJIbHO OUHULaIcA MO OOuenpHHATOH MeToguKe (1”). Jina npurotoB.ieHuA Oeu- 
KOBbIX PaCTBOPOB BCera NPHMeHAMACh [BaxkIbl NeperHahHasA Bola. 

KomuuecTBeHHoe H3MepeHHe dPekTa CoOOMIH3aUHH NPOH3BOAHOCh pe- 
bpakToMeTpH4eCKUM MeTOAOM, Mpel10X%XeHHBIM HW paspadotaHHbiM A. H. tOpxen- 
Ko (1°). Dror MeTOA, OCHOBaH Ha TOM, 4TO C BBeeHHEM YrvieBolopoa B pacTBOp 
NOBepXHOCTHO-aKTHBHOFO BelLeCTBa NOKA3aTeIb MPeNOMJeCHHA PacTBOpa OObIMHO 
Bo3spacraer BIVIOTh AO HaCbIleHHA efO YreBOAOPpOMOM UH 3aTeM CTaHOBHTCA 


* «ComoOunusallvei» MpHHATO Ha3bIBATb ABJICEHHE, COCTOALLeEe B CaMOMPOK3BOJIbHOM M0- 
SbILICHHH PaCTBOPHMOCTH MaJIO HJM MpakTHYeCKH HepaCTBOPHMbIX BeLLECTB B JaHHOM paCTBO- 
JUTE MOL BMAHHEM 1OOaBOK MOBepXHOCTHO-aKTHBHbIX BeLeCcTB. 
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nocTrosHHEM. Jlanee C. C. BorouKum 
% OCHOBe 

*KHKocred Moker ObITb ompeseeHa Ha 

Holt pepPpakunu. Ha pesybTaraX OMbITOB He CKa3blBaJloCb MpHCyTCTBHe Kalle 

9MyJIbrHpoBaHHOro H30bITKa YrseBoAOpoAa. 


IP@OMJICHHA HCHOMb30BaHCb peppakToMer 
; CocTosuve MosleKyl GesIKa B pacTBOpe 3aBHCHT Mpe?K{e Bcero OT p 


emb. pH cpeipl 
cpelbl, NosToMy SsToT cbakTop Obl u3y4eH B MepByloO oOuep | 
pate Hiren eaule Germs HCI umn Na OH bz untepsaue or pH2 Jo pH 11 


2 bensona 
100 M2 p-pa 
30 


ie 
G10 
2 4g 6 8 0 
pH 
Puc. 1. Sasucumocrb como6uan- 


3allMu OeH301a oT pH cpesb B 

pacTBopax %KeNaTHH pa3sMUHOM 

KOHWeHTpalnH C. /—C=(0; 

2— C= 0,11% 3 — C= 0)21%: 

4—C= 0,45%; 5 — C=0,86%. 
t= 20° 


(7) Obilo HoKasaHo, UTO PacTBOPHMOCTHY 
paBula alWTHBHOCTH YeJb> 


Jian ompefeeHHA NoKkasaTed 
ppt Tuna A66e u Ilyabppuxa 


VisoaekTpuueckylo TOUKY  OT/MaM30BaHHO 


XKeaTHHbI OMpeleIAIM Mt 
CTH H MHHHMYMY BA3KOCTH IPH 
Hble MOKa3a/iH, 4YTO H30RICKTpHYeCKaH TOK 
OT MaIM30BaHHOH kKelaTHHbl JleKUT MPH Pp 
5,2, To cormacyerca Cc aHHbIMH r. BeG6e- 
pae(™): 

Onpesesenua comoOuMsallHu 6eH30/1a Ipo- 
BOAMIH culeqytouluM oOpasoM. Buauase Olpe 
JIeIAJIM MOKa3aTeH MpeOMJICHHA PaCTBOPOB KE- 
JlaTHHbl C pa3JIM4HbIMH 3HaYeHHAMH pH u mp : 
pa3JIM4HOH KOHMeHTpalluH Ke/laTHHPl. Sate 
oOaBAId B H30bITKe OeH301 HW Noce ycra” 
HOBeHHA paBHoBecht (~48 4ac.) CHOBa H3Me- 
pANH MoOKa3zaTesM MpeOMMeHHA BOAHOTO C07, 
Tlocme cooTBercTByIOUlHX pacieToB NMoJyuasl 
B@JIMYHHY PpacTBOpHMOCTH OeH30/Ia B TpaMMa 
na 100 Ma pacrBopa *xelaTHHbl. Pe3yJIbTaTb 
9THX u3MepeHHi mpH 20° mpescTaBsleHbl H 


puc. 1. M3 aTHx WaHHbIX BHIHO, ¥TO HaHOOJIE 
Wat ComOSHIN3aluA GeH30Na JA BCeX W3YUeHHBIX KOHMeHTpallult HaOJIO 
AaercA B n309eKTpHecKoli TouKe. B Kucuol wu WeTOUHOH OOsacTAX pac 
TBOPHMOCTH 3HA4HTeJIbBHO Meubllle, EM B H303JIEKTpH4ecKol TOUKe, HO BCE * 
Ooulblile, YeM B UHCTO! BOLE. 


Cnyas 
iS 
pl=2 pH=96 
10 
> 
a) 
a GF = =40 15 0 G5 = 10 N3 2 GS = 10 GuH-cm 


p 


Puc. 2. 3aBHCHMOCTb CTpyKTYPHOM BASKOCTH Y OT HalpAxKeHHA CABura P Aaa 
0,43% pacTBopa xKenaTHHbI MpH pasHbix pH cpegnb. J — Jo comoOunnsallun; 
2 — mocame como6nsH3alHH OeH30a 


| 


O6Hapy2keHHbIi HaMH MaKCHMyM COmIOGHIH3Hpyloulero elicTBuA B H30- 
QUCKTPHYeCKOH TOUKE ABJIACTCA HOBbIM (PaKTOM, XAPAKTePH3YIOWLHM H309/1EKTPH- 
yecKoe cocToaHHe Oemka. IloaBmeHHe MaKCHMYMa MOXKHO OODACHHTb CBepTbIBa- 
HHeM Pa3BeTBJICHHbIX WeMOUeK KeATHHbI B H309JIEKTPHYECKOH TOUKe, MPHBOAA- 
IMM K OOpa30BaHHIO TO6ys, XapaKTepHOH OCOGeHHOCTbIO KOTOPbIX, Kak HU Y 
PIOOYAAPHbIX Oe€IKOB HW Y MULE Mb, ABJIAeETCA HalMune ruApopoouoro sspa, 
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BbISbIBaloulero a*eKT comobumH3aunN. B cuibHO KuCIOi IeJIOUHOH cpeyax 
Beane OTTAIKUBAaHHe OHOWMCHHO 3apsxKeHHbIX (PYHKIMOHAJbHbIX py 
MIpHBOAHT K BbINPAMJICHHIO Weneli uM comoOuM3alua manaer. Tort (baktT, 
4TO COJMOOHJIN3ALMA MOJHOCTIO He HCuesaer, BePpOATHO, OObACHAeTCA copOuneli 
‘MOJIeKYyJI OeH30/Ia Ha HeNOMAPHbIX yuacTKax (GOKOBBIX ellax) MHKPOMOJeKYJI 
“KelaTHHbl. 

_ B cpBasu c BbICKa3aHHbIMH cooOpaxKennamu HHTepecHO ObIvIO BbIACHHTb 
‘sMenenne BASKOCTH PaCTBOPOB XKeaTHHbI MOCe PaCTBOPeHHA B HX GeH3oula. 
Basxocth H3MCpAJIM Ha 9J1ACTOBHCKO3HMeTpe POTALLMOHHOrO THA KOHCTPYKUHH, 
‘PaspadoraHHont OMHHM H3 Hac coBMectHo c C. II. Anexuupim (15). 


: (1) (2) 
é Gens0na 2 bens0na 
0 mn p-pa 2 HENAIMUHO! 


of 
2 hn ap ge 

é kenamunb! @ 100 ma p-pa 

| Puc. 3. 3aBucuMoctTb como6uH3auHn (1) 
| H IIpHBeeHHOH ComoOnIH3alHH (2) 6eH30- 
Wa OT KOHILEHTPallu pacTBOPOB 2KeMAaTHHbI 


Ha puc. 2 npuBexeHbl JaHHble M0 BA3KOCTH JIA 0,43% pacTBopa *KelaTHHbI 
mpu 20°. 

Kak BHHO 43 prc. 2, mpu pH 5,2 crpyKkTypHas BASKOCTb B H303/1IEKTPHye- 
CKOH TOUKe MOCe COOOHIH3alHH OOHaApyxXuBaeT HeOO/bIOe yBeHyeHHe. 
Ilo-BuyquMoMy, 2TO CBA3aHO C TeM, YTO B H309JIEKTPHYeCKOH TOUKe PO6yuJIbI 
2KeaTHHbI HMEIOT JOCTATOUHO PbIXJIyIO CTPYKTyPy, H Oe€H30/1, BXOJA BHYTPb 
TOOYJIbl, JIHUIb He3HAUHTeJIbHO YBeJIHYHBaeT ee Pa3Mepbl. 

B KHCOH H UleO“HOH OOaCTAX OT H309IEKTPH¥eCKOH TOUKH (cM. puc. 2, 
pH 2,5 u 10,6) mocne pacrBopeHuA OeH30/1a HaOwJOaeTCA peskoe M0- 
HW2KeCHHE CTPYKTYPHOH Bx3KOCTH. MoxkHO peMosOKUTb, YTO «yKPyMHeHHe» 
THApOpoOubIX yYacTKOB 3a C4eT COPOHPOBaHHOrO OeH30/1a MPHBOAHT K YacTHY- 
HOMY CBe€pTbIBaHHIO MOJIEKYJI (BCJIENCTBHe B3AHMHOPO MIPHTAXKeHHA HEMOJIAPHbIX 
yuacTKOB lene BaHepBaaJIbCOBbIMH CHvlaMH (*°)). 

Ha puc. 3 u300paxeHa 3aBHCHMOCTb COOOHIH3alHH OeH30/Ia OT KOHILeH- 
TpalluH *KemaTHHubl B pacrBope. M3 puc. 3, / BugHO, uTo Jo 0,5% pacTBopa xeua- 
THHbI HaOwOaeTcA MpAMOJIMHeHHOe HapacTaHve CoOJMOOHIM3alHu, 3aTeM IPH 
OONbUIHMX KOHILeCHTPpalluAX CONOOMIM3alHA OeH301a MocTuraeT MOCTOAHHOFO 
3HaueHna. Kpupaa 2 moka3sIBaeT, 4YTO KOJIH4eCTBO OeH30V1a, CBA3bIBaemMoe IT 
2Ke/laTHHbIl, YMCHbIUIaeTCA C MOBbILMeHHeEM €€ KOHIWLEHTPallMH B pacTBope. Obpalita- 
eT Ha ceOa BHMMaHHe TOT cbakT, 4YTO HaGTOMalOUHHcA Mpesel comoOuIH3alAU 
mpH 0,5% KOHILeHTpallunH CoBMayaeT C HadaJIOM CTPyKTYPHPOBaHHA CHCTEMBI 
(o6pa3oBanua cryqHa) (7°). C Apyro# cTopoHbl, yBemMyeHHe MpHBeeHHOrO 
KOJIH4eCTBa CBA3AHHOFO OeH30JIa C YMEHbINeCHHeM KOHILeHTPalluH ABJIAeCTCA 
CleCTBHeM OO/IerueHHA polecca rioOy1H3alHH 3a CueT yJaJIeHHA MaKPOMO- 
JICKYJI YKeMaTHHbI Apyr oT Apyra. 
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Hamu uccenopanacb TakxKe PaCTBOPHMOCTb OeH3OJIa B pacTBOpax mena 
THHbI pH 30 ° B 3aBHCMMOCTH OT KOHIWeHTpallun u pH cpefbl. OKa3aocb, 4TO 
IIpH 9TOM HCuesaeT XaPaKTePHbI MAKCHMYM COJIOOWJIH3aHNH B H303/1eKTPH~ 
yecKOH TOUKe, HO BCe %Ke€ paCTBOPHMOCTb OeH3O/Ia B PaCcTBOpax *Ke/laTHHbE 
HeCKOJIbKO Ooublie, YeM B Boe. McuesHOoBeHHe MaKCHMYyMa HM CHW KeHHe Be 
YHHbI COOOHJIN3SALHH OObACHAeCTCA OTCYTCTBHEM TvIOOy/I B pacTBOpe *KeNa- 
THHbI pH MOBbILIeHHbIX TeMMepaTypax, Ha YTO MMEIOTCA YKa3aHHA B JIMTepaTy~ 


pe eo): 


Kacbenpa KouIOHIHOH XHMHH 
MockosBckoro rocyfapcTBeHHoro yHHBepcHTeta Tlocrymusto 
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PH3HYECKAH XHMHA 


| E. E. CEPAJIOBA, C. MW. KOHTOPOBHHY uw axanemux I. A. PEBHHJIEP 


OCOBEHHOCTH KMHETHKH MEPECbILEHNS B BOJHbIX CYCNEH3HAX 
OKHCH KAJIBIMS 


H3yuenne TBEPAeHHA PasJIMYHbIX MHHEPaJIbHbIX BAXRKYUIMX NOKasaso (1%), 4TO 
-KMHeETHKa CTPYKTypooOpa30BaHHA B OCHOBHOM onpeseineTCA KHHeETHKOM Mepe- 
-CbIILeHHA, BOSHHKalollero B CYCNe€H3HH MpH pacTBOpeHuH MCXOZHOrO BA- 
xKyulero. XOTA B MTepaType MPHBOAATCA VM3MePpeHHA BeJIHUMH MepecpillleHHA 
“B CYCMeCH3HAX OTACIbHbIX MHHEPaJIbHbIX BAXKYLUIMX BelllecTB(*), HO TONbKO WA 
tlosyBoguoro runca (°) u 


-TpexKasbiMeBoro (7,°) H Mo- i 

-HOKaJbitHeBoro (*) aJIIOMH- . 

'HaTOB yCTaHOBJIeHO MaKCH- ol! of <e 
_MaJIbHoe ycToi4unBoe mepe- f a Ee 
-CbILLeHHe, KOTOPOe MOKHO | i. x5 
paccMaTpuBaTb Kak ycuos- | 4 eae ERY ed a win 

HYy!0 PpaCTBOPHMOCTb COOT- 2 —— 
BETCTBYIOULNX CcoequHeHui.  ~ 8 

 Llenb qannoii paOorn 3a- * 

K0“aacb B HCC/leoBaHHy 6 

KHHeETHKH epecbillleHHA BF’ 

BOJHbIX CYCICH3HAX OKHCH 47 Z 7 i 


KaJibuuvA JVJ1A oObACHeEHHA 


-ocoOeHHocTeH ee rupaTallu- 

Be 1000 TBDISH AH, BEL ee regponsoctn’ ch Boag cyeneHansec hCAO: 
Xx CH3HAX < 

HeHHA NPHpoAbl Mepecwmle- T/RB = 0.34%. 1 — 120 o06/man; 2—400 06/man; 

HMM B STHX CYCICHSHAX. 3 — 800 06/mun; 4 — 1600 06/muuH; 5 — 2000 06/munu. 


B cnpapouHol wuTepa- 
Type OTCYTCTBYIOT JaHHble 10 PaCTBOPHMOCTH CaO. Ognako uspectuo (8, °), 


uTO OKHCb KaJIbI[MA MpH paCTBOPeHHU B Bose Maer MepecbllileHHble OTHOCH- 
rebHO Ca (OH), pacrsopbl, MpHueM Be/IM4HHa 92THX MepecbillleHHH HeMo- 
“CTOAHHA. 

Kuneruka tepecbilleHiaA B BOMHbIX CYCMeH3HAX OKHCH Kabila Olpeye- 
Jidlacb KOHAYKTOMeTPHYeECKH B CilelMaJIbHOM Cocyye C YePHeHHbIMH MaTHHO- 
BhIMH 9/IeKTpOJaMH, MelllasIKOH HM TepMOMeTpOM. OmbITbI MPOBOAM/MCb B aTMO- 
-ccepe a30Ta IIpH TemmepaType 21,6 +0,05°. 

Ha puc. | mpeacraBsieHo U3MeHeHHe 3/1eKTPOMPOBOAHOCTH (KOHILeHTpalluu) 
BowHo cycnen3uu CaO B 3aBUCHMOCTH OT CKOpOCTH MepeMelIMBaHHA CYyCreH- 
3uu. AHaJIu3 KPHBbIX pc. | MoKa3bIBaeT, YTO CKOPOCTb MePeMClIMBaHUA BINA 
eT H€ TO/IbKO Ha CKOPOCTb JOCTH2KCHHA MAKCHMAJIbHOM BeHUHHbI IIEKTPONpo- 
‘BOMHOCTH, HO H Ha ee aOcouOTHOe 3HaYeHHe. ITO OODACHACTCA TEM, YTO C YBe- 
WMueHHeM CKOPOCTH MepeMelIMBaHuA YBeMYMBAeTCA TO KOJIMYCCTBO HOHOB, 
KoTOpoe ycmeBaeT Mepeliru B OObeM AO TOrO, Kak MepecblllkeHHe B HUX yilayer 
3a CUeT BbIKPHCTaWIM30BbIBaHUA. He3aBHCHMOCTb KHHETHKH 9J1@KTPOMPOBOL- 
HOCTH OT CKOPOCTH NMepeMeWIMBaHHA MOCTHraeTcA JIMIUb IPH 1600 06/mMuH noc. 
ycTpaHeHua JIMMUTUPyloulero BMAHHA mudpy3snu. OgHako flake Mpu Takoli 
<CKOPOCTH MepeMellMBaHHA He yHaeTca oOOHapy2KHTb YCTOHYMBOFO NepecblleHHs, 
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He 3aBHCAlero OT BeJIHYMHbI HaBeckH CaO, TO OODACHHeTCAH OFPOMHOH CKO 
pOCcTbIO pocTa 3apoOspllleH, BOSHHKAIOWIHX Y2Ke MPH OTHOCHTeIbHO HeOOJIbINH 
MepecblluleHHAXx (°). 

EMHCTBeHHBIM MyTeM WIA OOHAPy2KeHHA YCTOHYHBOFO YPOBHA MepecbillleHHs 
ABJIACTCAH BBeLeCHHe B BOAHYIO cycieH3Hio CaO TakHX fOOaBOK MOBeEPXHOCTHO 
AKTHBHbIX BellecTB (°), KOTOPble, MpaKTHYeCKH He H3Me€HAA PaCTBOPHMOCTH 
MOryT CTaOHJH30BaTb OOpa3yIOULHecd 3apObIlIM, MpesoTBpalllah UX poc? 
(°, 11) y STHM 3aMe/WidA MafeHve nepecbilleHHi B %#HAKOH dase cycneHsHh 

Jina sToro HaMH ObIJIE 


Ta6ununa 4 IIpHMeHeHbI OOaBKH CYJIb 

(pPHTHO-CIHPTOBOH Oapy 

Saextponpo- (CCB) u raoKxo3pr. IIpenpa 

Onextponpo- | Kon. CCB, B | ponn. pacrsopa 

Konu. HCXODH. | pony, ucxogH. rites << yepes CCB uepes PHTeCJIBHbIMU ONbITAaMH ObIJIC 
pactsopa CCB, opa CCB, MHH rocgie ) . mocae . 
a pactzora CCB.| senenunCa0,| pct Toms — ToKaSaHO, YTO o6e 3TH 0 

% x, 10? om—tcm—! -« ©ABKU JIMUIb HCE3HAUHTEJIbHE 

YMeHbIUaloT paCTBOPUMOCTI 

: Ca (OH). Kpome Toro, 6nI) 
ae a eee ae JIO MOKa3aHO, YTO MPH BBe} 

’ ? ’ ? 
39 3.7 0/93 0°45 jenuu CaO agcopouna CC 


M3 pacTBopa mpoucxoyy’ 
HaCTOJIbKO ObICTPO H B TaKHX OOJIbUIMX KOJIHYECTBaX, YTO MOBbILIeCHHEM 3JICKT| 
PponpoBosHOcTH 3a CueT OCTaTOUHOH KOHWeHTpaluH CCB moxHO mpeHe 
Opeub (Tab. 1). 

M3 puc. 2 BuHO, 4TO BBeeHHe MOBEPXHOCTHO-aKTHBHbIX OOaBOK K BOJHbI 
cycnen3uam CaO mpuBosnT kK pe3KOMy MOBBILUeCHHIO HX 9JIEKTPOMPOBOMHOCTE 
WM Tp BBeJeHHH JocTaTOUHO OOVIbIUHX WOOaBOK MlocTHraeTcA YCTOMUHBbI ypo 
Be€Hb MepeCbIIeHHA, YAep2XHBalOUlHHCA MOCTOAHHBIM B TeyeHHe 3—5 MUH., 
3aTeM MeJVIEHHO CnaaloulHi. ’ 
TlocroaucrBo 2Toro ypoBHa = 2c” 


alr Me Hales git 
B TeYeHHeE HeCKOJIbKHX MH- d 34 SRG NCRy 
HYT YKa3bIBaeT Ha Cylle- 
CTBOBaHHe BPeMeHHOFO paB- 200 


HOBeECHA Me@*KILY pacTBope- 
HueM CaO vu oOpa30BaHveM 
3apobiiueH Ca (OH),. IIpo- 88 
wecc pacTBOPeHHA Mp ONTH- me 
MaJIbHOH CKOpOCcTH NepemMe- 
mmMBaHua (1600 06/mMuH) uger | 
C YpOMaHOH CKOPOCThIO, 505 0 20 SOU 
Tak KaK MaKCHMaJIbHOe Nepe- T ; : 
CbILLEHHE MOcTHraeTcaA MpaK- Pye, 2, KuneTuka 37ekTponpoBcAnccTH BOAO cycneH 
THYeCCKH MIHOBeHHO. 3uu CaO c pa3qH4HbIMA OOaBK2MU MOBepXHOCTHO-akTH 
Takum o6pa3oM, no6aBKH HbIx BemectB; T/B = 1,2%. 1 — 6e3 AcOaBKu; 2 — 45) 
72 — % , 3 — 0,08% , 4—0,12%| 
" bl _ pacTBopbl rsoKo3bl: 2 — 0,016%, 08% , , 
eet Mite oa ok Gee ae pactBoppl CCB: 5—0,15%, 6 — 0,5%, 7 —0,6%| 
ULeCTB, NpeNOTBPalilaA POCT 


3apOspIleH, CO3JaioT YCJIOBHA BO3HHKHOBeHHA B PaCTBOPe BbICOKOTO MOCTOA 
HOrO BO BPeMeHH TlepecbilleHHA, HeECMOTPA Ha TO, TO B npucyTCeTBut 
MOBepXHOCTHO-aKTHBHbIX JOOaBOK CKOPOCTb OO6pa30BaHHA 3apoOsbilliel ruyp 
OKHCH KaJIbIHMA axe yBemuunBaetca (1%). 

Tanee HeOOXO2HMO ObIVIO HCCIEMOBATb 3ABHCHMOCTb MOJYYeHHbIX MAKCHMaJIE 
HbIX MepeCbILeHHH OT BeJIHYHHbI HaBecku CaO. JLisa BbincHeHHA ITOTO BOMpOC! 
B paCTBOp MOBePXHOCTHO-aKTHBHOFO BellleCTBa NOCMeAOBATeIbHO BBORHIHC 
OJMHaKOBbIe€ HABECKH OKHCH KaJIbuHA (no 0.5 r CaO B 250 Ma pactBopa). Tako 
cnocoO BBeeHHA OKHCH KaJIbLuA MpeOTBPallaeT CHJIbHOe PasorpeBaHHe cyG 
MeH3HH, KOTOPOe HMEET MECTO TIPH BBEACHHH B PacTBOP Cpa3y OouIbIIOH HaBecK 
CaO, H MO3BOJIAeT MPOBOAHTb KOHAYKTOMeTPHYecKHe H3MepeHHA MpakTHYecK 
B H30TCPMHYECKHX YCOBMAX. HanOonbiM nosbem Temnepatyppl (0,5°) Habu 
WaercaA JIMIb MPH BBeMeHHH MepBoh HaBeckH CaO. Iloabem Temnepatypbi np: 
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BBCCHHH MOCeLYIOWNX HaBeECOK C Ka2KbIM pa3OM YMEHbIUaICA H pH BBeeHUn 
3-H HW 4-H HaBecoK MpakTHYecKH Obl paBeH HyuO. 

Ha pwc. 3 MoMeHT BBeleHHA Kaxjoli HaBeckH CaO o603HayeH cTpenkoit. 
Vis puc. 3 BuyHO, To BBeqeHHe CaO B pacTBOp NOBepXHOCTHO-aKTHBHOPO Belle- 
CTBa IIPHBOAHT K P€3KOMY YBe/IHYeCHHIO 93JIEKTPONPOBOAHOCTH, KOTOpaa yyep- 
2KHBaCTCA MOCTOAHHOH B TeYeHHe HeECKOJIbKHX MHHYT. Tlogbem dektponpoBos- 
/HOCTH IIPH BBeJCHHH KaxKOH MocueLyiouleH HaBecKH CaO, Tak Ke Kak H MObem 
)TeMMepaTypbl, CTaHOBHTCA BCe MeHbIUe H, HAKOHeL, MPH JabHelWwem BBeLeHHH 
/OKHCH KaJIbILAA SJIEKTPONPOBORHOCTb MepecTaeT 3aBHCeTb OT KOWHYeCTBa CaO 
B TBepxoH case. 

He3aBucHMOcTb MaKCHMaJIbHOMi 3/1IeKTPONPOBOMHOCTH OT BeIHYHHbI HaBecKH 
CaO yKa3bIBaeT Ha CYIULCCTBOBaHHe MOCTOAHHOFO YPOBHA MepecbillleHHA, KOTO- 
PbIH MO?2KHO PaCCMATPHBaTb KaK YCJIOBHYIO PaCTBOPHMOCTb OKHCH KaJIbIlHA. 


omen 
a) 5 
s i Kees Sa EN 
XXeXeey 


| 20 2\ 
\ 


eS ee 
0 1 20 JO mun 


T —e 


Puc. 3. 3aBHCHMOCTb 3e€KTPOMpPOBOAHOCTH BOAHOM cycreH- 

3un CaO B MpncyTcTBHH MOBePXHCCTHO-aKTHBHBIX BeLLeCTB 

OT BeJHUHHbI HaBeckH CaO. / — aeKTpoNpoBosHOcTbh Ha 

cblluleHHOrO pactBopa Ca(OH)2; 2—0,8% pacrBop CCB; 
3 — 0,08% pacrBop ritoKo3bI 


Pacrsopenue CaO ueT 20 Tex Mop, NMOKa He JOCTHTHYTO MaKCHMaJIbHOe Mepe- 
CbINLEHHe, OMpeWe/AIOWLee YCJIOBHO PABHOBECHY!O KOHILEHTPaLllHIO HOHOB B pacTBo- 
pe Np HaJH4HH TBepsOl OKHCH KabUKMA. JlaibHelilWee pacTBOpeHHe Mpoucxo- 
WUT JIMUIb 10 Mepe BbIKPHCTAaJJIH30BbIBaHHA H3 PaCTBOPa FHApPata OKUHCH KaJIbILMA 
B BHJe 3apOsbIllieH, POCT KOTOPbIX 3aTOPMOXKeH MOBeEPXHOCTHO-aKTHBHOH J0- 
6aBKoH. Takoe BpeMeHHOe PaBHOBECHe ylepxKuBaeTcaA NO TeX MOP, MOKA, Cc OAHOH 
CTOPOHbI, B CYCIMeH3HH elle COXpaHAeTCA TBePai OKHCb KaJIblUHA, Nepexossa- 
mad B pacTBOp, a C Apyrol CTOPOHbI, MOKa lOBeEPXHOCTHO-aKTHBHOFO BelleCTBa 
JOcTaTOuHO MWA cTaOMJIH3alHH OOpa3yIOulNXxcA 3apospilel. 

Ilocae Toro Kak OblJI yCTaHOBJICEH YCTOHYMBbI YPOBeHb IJIEKTPOMPOBOLHOCTH, 
He 3aBHCALIHH OT HaBecKH CaO, OblJIM NPeANPHHATHI NOMbITKH ONPeLeMHTb COOT- 
BeTCTBYIOLULYIO STOMY YPOBHIO YCJIOBHY!IO PaCTBOPHMOCTb OKHCH KaJIbUMA Mp AMbIM 
AaHaJIMTHYeCKHM MeTOJOM OMpefeJIeHHA HOHOB FHAPOKcHJIa B pacTBope. OHako 
OKa3avl0Cb, YTO OObINHAA METOMHKA, 3akOUaIOWLaACcd B OT@HJIbTPOBbIBAaHHH pod 
cycneH3Hu Ha (usibTpe C AHaMerpoM nop 2 p, He aeT BOCMPOH3SBOHMBIX 
pesybTaTOB JaxKe MPH MOCTOAHCTBE 3JJICKTPONPOBOAHOCTH, T. €. KOHILEHTPa- 
IMM B paCTBOPe, Tak Kak B CPPHJIbTPaT MepeXOAAT KOJWIOHAHbIe YaCTHIbI-3apObILUI 
Ca (OH), , craOHJIH30BaHHble MOBep XHOCTHO-aKTHBHbIM BELLECTBOM. 

OnpeseiuTb KOHLeHTPallHiO pacTBOpPOB, COMePXKalLHX KOJWIOHMHbIe YaCTHILBI, 
ylaeTtcH MOTCHILHOMeETPHYeCKH C IOMOULbIO BOMOPOAHOTO 3/eKTpofa nocsie 
Toro, KaK OblIO MOKa3aHO, YTO MOBeEPXHOCTHO-aKTHBHble BeulecTBa — CCB u 
ryOKO3a — He OTPaBJIAIOT BOLOPOAHOrO J/IeKTPOsa. 

OnpejeneHHble BeHUHHb! PaH coctapiasmH 12,98 gaa cycnensun CaO B 
pacrsope CCB u 13,01—s pacrBope ruoKosbi. MeHbilad BesIMuHHa PaH B MepBom 
cilyyae OObACHAeTCA, MO-BHLHMOMY, YMeHbIWeHHeM pacTBOpHMocTH CaO B TIpH- 
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CYTCTBHH OHOMMeHHOrO HMOHA KaJIbIMA B JIMPHOCyb*oHaTax KaJIbuMA 
Tlepecuer paH wa KonuenTpaltuo 6e3 yueta KoxppuuneHTa akTHBHOCTH Jlae: 
B@IHYHHY HavOO/Ibulero MepecbIlleHHA (ycOBHOH pacTBopHMocTu CaO) nopag 
Ka 2,70 r/a B pactBope cc6 u 2,85r/1B pacTBope rioKosbl. JelcTBuTebHa} 
ycIOBHad pacTBopuMocTb CaO OovIblie, MOCKOJIbKY 8B TAKHX KOHILEHTPHPOBaH 
HbIX PpacTBOpax KOSPPHUWeHT AKTHBHOCTH 3HAYHTeJIbHO MeHbUle CAMHHUbI. 


Kacbeapa Koo“ qHOK XHMHH Tloctynn10 
Mockosckoro rocyfAapcTBeHHOrO yHHBepcuTetTa 18 VII 1958 
uM. M. B_ Jlomouocosa 


Orjen WucnepcHblx cucTeM 
VMuctutyta du3nueckoh XuMuH 
Axagemun Hayk CCCP 
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CEOJIO‘H ff 


A. TI. BJIYOPOB, JI. C. TY3OBA u A. B. WWIMLIKHH 


| YIJIEHOCHOCTb HH)KHEFO KAPBOHA CEBEPO-3ANAJHOHW 
BAUWIK MPH 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeuim 80 VI 1958) 


_ YVPI€HOCHBIe OTJIOXKCHHA HM2KHeTO Kap6OHAa BCKPHITHI B Balkupuu Bcemu 
tePTemOMCKOBbIMH CKBaxKHHaMH. B mepBble rofbl HetbTenOuCKOBbIX pa6ort Opin 
OHaAPYy2KeHbI JIMLb TOHKHe yrOJIbHble mpocuoliKu. 3a mocmegHee BpeMA, mpe- 
(MYULeCCTBeHHO B CeBepo-3anaqHol BalikupHu, CTasM H3BeCcTHbI MO pay CKBa- 
KHH YFOJIbHbIe MaCTbl OO/bIUOH MOWHOCTH. ODHaKO Mp OKYMeHTaLHH CKBa- 
KMH H B OTYeTaX HEPTAHHKOB yIJIeCHOCHOCTH He YJleIAeTCA MoOMxKHOFO MectTa, 
| YIM UMeHytOTCA OObIUHO Kak yrviucTble ClaHubl. B HeqaBHO ony61MKOBaHHoli 
fonorpapun (’), roe mosBeqenbI UTOrH MHOrOJeTHUX UccCAefOBaHHii, no yrae- 
(OCHOCTH KapOOHa MPHBOAATCA JIMMIb CaMble OOulMe cBeqeHna. B cBa3uc 3THM 
} HacTOAee BPeMA BO3HUKaeT HeOOXOAMMOCTh U3YYCHHA He TOJbKO Hetpre- 
(OCHOCTH, HO HM YIvleHOCHOCTH HW2KHero Kap6oHa Baulkupuu, Tem Oovlee, uTO 
, coceyqHei Tarapuu yxe mpoBoguTca pa3sBeqKa yrueli sToro Bospacta. 

_ B revenue paga net Kasancku dunnan AH CCCP 3anumaertca u3yyeHnem 
TueHocuocTH Bawkupun. Hexoropple utoru 9THX paOoT coobuLaloTCA B HAaCcTOA- 
eH ctTarTbe. 

 Yrun B Bauikupuu Bcrpeyaiorca B TYPHelCKOM HM BH3elicKoM aApycax. Typ- 
eHCKHH aApyc B BauikupHu CyaraeTcs, riaBHbIM OOpa30M, H3BeCTHAKaMH, HO 
la ceBepo-3alage pecnyOJIMKH B BepxHeH YacTH sApyca (Ku3eNOBCKHii ropH- 
OHT) HaOOLaloTCA MPOCOH TeMHO-CepbIX TIHHHCTbIX NMeC4uaHHKOB, asleBpo- 
(ATOB, aprusiutos. Mxorga serpeyaiotca mpocion yruieH. B tTvypuHeiickom 
ipyce BbauikupuHu BbIqeNAIOTCA JIMXBHHCKHH HW YePHbILIMHCKHH NOMbApycbl, HO 
OPH30HTbI YCTaHaBJIHBaloTCA 3a HEOCTATKOM KepHa Cc TpyyoM. B usBecruAkax 
ypHe Halifena cbayua: Linoproductus laevicostus White, Spirifer tornacensis 
con.. Endothyra communis Raus., Tournayella minuta Lip., T. discoidea 
Jain, Spiroplectammina tchernyschinensis Lip., Endothyra antiqua Raus., 
arathurammina sp., Archaesphaera sp. uv ap. B TeppwreHHbix OTMOxKeHHAX 
I. C. Ty30BoH ycTaHOBJIeH KOMMVJIeKC CHOP, XapaKTepHbIH Wa TypHe: Ste- 
ozonotriletes macrotuberculatus Naum., St. literatus Naum., St. pumilus 
Jaum., St. grumosus Naum., Anizonotriletes fabus Juschko. MowjHoctb 
pyca konedmetca oT 65 mM Jo 160 mM, ocoOeHHO yBeHUMBaACb Ha 10rO-BOCTOKe 
auikKupun. Ha ceBepo-3anagze Bamkupuu uv B IIpnypanbe B kpoBse TypHe, 
o A. A. Buccapwonopol, Ha6rosaeTCA pa3MbIB, KOTOPbIM HHOra 3aTPOHYTHI 
yOoKHe TOpH3OHTHI TypHelickoro sapyca. B nopucTbixX H3BeCTHAKaX TYPHe 
alieHa Herb. 

Buselicku apyc mpescTaBJIeH BCeMH CBOHMH NOAbAPycaMH HM TOPH3OHTaMH. 
TaNMHOFOpCKHH TOPH3O0HT CJlaraeTCA CBeTJIO- HJIM TeMHO-CepbIMH, YacTO Hetp- 
CHOCHbIMH IeCYaHHKaMH HM aJIeEBPOJIMTaMH, YePHbIMH HM PeAKO OeNbIMM aprHu- 
uraMu 4 yraamu. Muorga BcTpevatoTca mpociow u3sBecTHaAKOoB. Uncao nocaer- 
AX yBeMuMBaeTcA Ha 1oro-BocToKe BawKupuu (pp. Yconka, Meng). B ap- 
UWIMTaX W yraiax JI. C. Ty30B0H O6Hapy2KeH KOMIMIeKC CNOp, XapakTepHbIl 1A 
ranunoropeKoro ropusouTa: Euryzonotriletes macrodiscus Juschko, Eur. 
ubcrenatus Naum., Eur. septalius Juschko, Zonotriletes fimbriatus Waltz, 
tenozonotriletes literatus Naum., Trematozonotriletes fossulatus (Waltz) 
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Naum., Tr. foveolatus (Waltz) Naum., Tr. punctatus (Waltz) Naum. Ort 
(opMbl HaliqeHbI HW B MpOLyKTHBHOM cTaiMHOropcKoH Toe IloqmockoBp 
Kpome Toro, B yraax Bawkupniu OOnapy2KeHbl cnoppl, TunMuHbIe, mo E. M 
Heyrogunkoson, va l1l-ro u 13-ro naactop Kusenopckoro GOaccelHa 
Trilobozonotriletes inciso-trilobus Naum., Leiotriletes microrugosus Naum. 
Zonotriletes intermedius Waltz, Z. variabilis var. valleculosus Waltz, Z. va 
riabilis var. fossulatus Waltz, Z. variabilis var. foveolatus Waltz, Z. de 
tatus Waltz u Ap.,— 4To nosBOAeT CONCCTABJATb YOJIbHbIe NacTb! bawKupH 
C YFOJIbHbIMH TwlacCTaMH Ha3BaHHbIX BbIlIe OacceHHoB. DayHa B CTaJIMHOFOpPCKON 
TOpH3o0HTe He OGHaPyxeHa, UH OCTATKH C(VIOPb! ABJISIOTCA OCHOBOH OnpeyleeHHs 
Bospacta. MoulHocTb cTaJIMHOropcKoro TOpH30HTa KOeONeTCA Ha CeBepo-3 
nmajle pecnyOuku oT 25 jo 74 M, yBeIMYMBaACb B NOHH2KCHHAX KPOBJIH U3B 
CTHAKOBOH TOJIH TYPHe HM YMeHbIwaAcb Ha ee NObeMax. 

TyJIbCKHH TOPH30HT Ha ceBepo-3alaye CularaeTcCA TeMH 2%Ke NMOposaMu, ure 
HW CTaJIMHOrOpcKHH, HO UYHCIO MpOCcsOeB H3BECTHAKOB B HEM 3HAYHTeJIbHO YB 
JIMUMBaeTCAH, OCOOCHHO BBepxy. YrouJlb BCTpeyaeTCA PeWKO, H MOLLHOCTb CuIOel 
yruieH Masa. B u3BecTHAKaxX HalieHa XapakTepHas qayHa: Hyperammini 
vulgaris Raus., Endothyra prisca Raus., End. similis Raus., Archaediscu 
krestovnikovi Raus. uw cnopbl TysIbcKoro Komnuekca — Hymenozonotrilete: 
pusillus Naum., Trematozonotriletes bialatus Naum., cnoppl u3 noyrpynnH 
Simozonotriletes Naum. u ap. MouHoctb TybcKkoro TropH3oHTa usMepslercs 
30—60 M. 

Bpiuesekallve OTJOXRKeHNA AHKHeETO KapOoHa, a Tak?Ke cpeqHHH HW Bepx 
HHH KapOOH ClararoTcs MpeHMYLeCTBeEHHO H3BECTHAKAMH C XapaKTePHOH MOPCKO 
dayHol. Yroulb B 3THX OOPa3z0BaHHAX B BaliKupHu He OGHaPyxXeHu. 

YIvIeHOCHbIe OTJOXKeHHA CeBepo-3sanaqHoH Bawikupuu pacnosaratores 
Mexkyy TatapckuM wu BauikupckuM CBOJaMv, MpORBurascb MecTaMH HM Ha Hi 
CKJIOHbI, T. €. CBA3AHbI C Coulee NOABH2KHbIMH y4YacTKaMH IviaTh@opMbl. Crpy« 
Typpl Il u II] nopsayKka, no-BuyMMOMY, He KOHTPOJIMpyIOT CTpoeHHe HM KOHTYpt 
pacnpocTpaHeHHA YIvIeHOCHbIX OTNOKeHHH. YTOJIbHbIe NacTbl B CeBepPo-34 
nalHoH Bauwkupuu Haxofstca Ha oTMeTKe oT — 1150 yo—1250 Mm, a ua wl 
(EarmuHka) Ha — 1750 M u, BO3MOxKHO, rayOxKe. STH NYHKTHI NpHypoueHt 
K TporuOy Mexky cBojamMu. 

YruieHoOcHadA TOMULa CTaJIMHOrOpCKOrO TOPH3OHTA CJlaraeTCA CBeETJIO- H TEMHO 
CepbIMH KBapPIeBbIMH TeCuaHHKaMH, TeMHO-CepbIMH aJIeBPOJIMTaMU, UePHbIMi 
M Oe/IbIMH aprusuTaMu u yruismMu. B yraenocHoli Tome pexko BcTpeuatwrTcs! 
TeEMHO-Cepble H3BeCTHAKH. DayHa B HX He Halifena. Ocayku yrvieHCcHoli TOV 
MpHHaiexkaT ceXyIoulMM (allusiM: a) MpHOpexkKHOH YacTH MeKOrO Mops! 
6) peyHoro pycuia, B) MembT, Tr) o3ep u A) Gomor. IIpeoOnagaiwrT ccalku auJICBUSI 
osep HM OoOT, a OCaqKH MOpcKHX (balluii uMerloT HeCONbIIOe 3HaUeHHe. 

YIuIeHOCHaA TOMA POPMUPOBasacb Ha MPHMOpcCKO 3a6004eHHOL HUSHHE 
KOTOPaxH Ha 1OFro-BOCTOKe pecnyO/IMKU TMPHMbikayla K HersyOoKomy MeJIKOM§ 
MOpIO, Te OOpasoBa/IMCb M3BeCTHAKN HW aprussuTbl. Ilo cepepo-3anaHoli OK. 
pavHe 3a00104eHHOH HU3HHbI, y2xKe 3a Mpeqetamu BamKupun, pacnonaravack 
cylla,— TaM, Te YvIeHOCHbIe OTJOXKeHUA OTCYTCTBYIOT HM MOABJIAIOTCH KpacHo) 
I[BeTHI. 

CrpoeHhe yIvIeHOCHOH TOU HCMbITHIBaeT pA U3MeHeHU. B cBa3u c 9TH 
AIA CeBepo-3anala BalikHpHu MOXHO BbIAeUTb HECKOJIbKO Ppynl paspesos. 

1. B crpoexuu yrieHocnol TommH nepBoli rpynnbt mpuHumaior yuacrue 
OeJIbIe MOLLHEI€ KBapleBble KOCOCJIONCTHIe MecuaHHKH, TeEMHO-Cepbie aJleBPOJIMTH 
HM apruJiJIMTbl H U3petKa MPOCMOM H3BeCTHAKOB. YFOJbHble MWacTbl JocTHrato 
OouIbLIOH MoutHocTH. MomHocTb yruleHOCcHoH TOM TOKe yBelM4eHa (50—74 m)} 
Yraenocuasd TOMA ITOH TpyMMbl paspe3s0B 3aleraeT B MOHW2KeHUAX H3BeECTHA 
KOBOrO (byHaMeHTa, Ha pasMbITOH ero MOBepXHOCTH, Ha NOposxax pasHoro BOs. 
pacta (OT KHseOBCKOrO ropH30HTa JO BepxHero JeBoHa). 

2. B paspe3ax Bropoli, HaMOoulee pacnpocrpaHeHHoli, rpynibl yrvieHocuas 
TOUILa CaraeTCA TCMHO-CepbIMH TWeCYaHHKaMH, aJIeBPOMTaMH, aprHJiiMTaMH) 
yraamu. Mnorga apruamutb! mpeo6sanaior. Yroubupe nacre! He octTurato> 
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OJIbIIOH MOULHOCTH MJIM OTCYyTCTBYyIOT. YrieHocHad TOMA 3aleraeT Ha BO3- 
BIMIeCHHAX H3BeECTHAKOBOFO (PyYHaMeHTa, BO3MOXKHO — C HeEGOJIbINMM Pa3MbIBOM. 
fomjHOCTh TOMI KONe6meTca oT 25 po 50 M. 

_ B yrieHocHoi Tole HMxKHero Kap6oHa ceBepo-sanaqHot Bamkupun Berpe- 
aeTCA HeOOJIbUI0e KOMMUECTBO (He Gosee 9) YrOMbHbIX MIacTOB, NpHyeM NosaB- 
Moulee OOMbINMHCTBO UX HaXxOJUTCH B CTaJIMHOropcKoM ropH3o0HTe. MoulHoctTb 
PO(bHBIX MacTOB KoseOeTca oT 0,05 Jo 23 M. B ceBepo-3anannol BawKupnn 
OUlHbIe MacTbl (S—23 m) moka BcKpbITHI B 8 cKBaxkUHaX. PassuuatoTes mpo- 
Pble H CJIOXKHbIe MacThl. CO*KHbIe MWiAaCThl PaseAIOTCA apruJJIMTaMM Ha 
260/IbU0e UNCJIO Mauek (2—6). Ita ocoGeHHOCTh OOHAapy2KeHa MY MOLWJHIX Mia- 
fOB, YTO BaxKHO C MpakTHYecKOH TouKH 3peHHA. ITpoctTbiMu OObMHO ABIAIOTCA 
JHKHe MacTbl, HO HHOFa HaOsMOAaWTCA MpocTHle H MOULHbIe MiacTh! (10 12 M). 
TOJIbHbIC 3a1exXKH AMeIOT C(POPMY JIMH3bI H HEOOMbINYIO MPOTAXKeHHOCTb, B 4UeM 
Tpaxkalorca Ppa3sMepbl WH OYePTAaHHA OooTa, re WVIO yrseHakonweHHe. Sanexku 
30JIMpOBaHbl pyr oT Apyra yuacTKaMu, Te yrouIbHble WiacTbl OObIYHO OT- 
yTCTBYtOT. 

_ Yr HMKHerO KapOoHa OO/laaloT YepHbIM LBeTOM, B OOMbIIMHCTBe cay- 
4€B OKA3bIBAIOTCH MATOBBIMU, IIIOTHBIMH, HeXpyNKHMu, cloucTEIMu. Ha ma- 
IBOM (POHE YaCTO MO?KHO BULeTb Gnecrsmlne MOJIOCKH BUTPeHa, KOJINUeCTBO 
OTOPbIx TO YBeJIM4HMBaeTCA, TO YM@HbIUIaeTCA, B 3ABHCHMOCTH OT CTPYKTYPHbIX 
co6eHHocTeli yrieH. Cpequ yruel BbieAeTCA HECKOJIbKO THMOB. 

1. Yruam martosple He coslepxaT OeCTAULHX NOMOCOK HIM JIMH3 UM OTIMUAIOTCA 
TauuTesbHOl TBepfocTbio. Tloq MMKpOCKONOM B yIrvie BbIJeNAIOTCA, Mpexe 
2ero, uepHbie (brO3eHH3HPOBaHHblIe MHKPOKOMMOHEHTHI, MpeoOlalatoune Hay 
oTaJIbHbIMH. Clofa OTHOCHTCA HeMmpospayHanA OCHOBHaH Macca ((pt03eHO-eCMHT) 
p03en. B uepHonH OCHOBHOH Macce MpOXOAAT CpaBHUTeJIbHO TOHKHE MOJIOCbI 
PaCHOBaTO-KOPMUHEBO OCHOBHO Maccbl. HaOvogaetca, KpoMe TOO, KCHJIO- 
ATDeH (8-KcuseHHT), KCHsIeH (a-KcHIeHHT). PKeuTbIe MAKPOKOMIOHEHTHI Mpey- 
faBJICHbI OOONOUKAaMH cnop (2K3eHHT) M MOJOCKaMH KYTHKyJbI (KYTHHHT). 
MOpbl Coep2xaTcaA B HavOobiuemM KOsMYecTBe. Ilo MHKpocTpykType yrs Nep- 
FO THMa ABJIAIOTCA CHOPOBbIMH jOpeHaMH HW CMeLWIAHHBIMH KJIapeHo-Mope- 
aMn. 
) Ta6nuua 4 


4 Bpixog 
aHMeHOEAaHHe x Buara, | 30na cvxo-|Cepa 061as1 Set een Onncanne 
PA, ropiouen +3 ° _ 
nsrouya 1M I % — Baa encore % Wace es KOpOJIbKa 
o Maccy 
a 
Yruau MaTOBbe 
pviaH 14 3,04 oi Wl 8,92 51,19 0,15 Camm HiICia; Yep- 
HII 
epay 4 By? 25,62 3) 00) S24: — ' Uepuplit MOpowiok 
pbedall 78 4,06 22,30 2,63 SO 0,23 TomKe a2 
Yrauv nmoawymMaTosBpe 
pian 14 By 8 15,85 4,33 40,75 0,70 | Cayunurnitcs, yep- 
HbIM 
epay iJ 4 4,592 22507 DO 38,41 = Uepupii mopowoK 
jpbeOaul 78 4,73 AROS: 3),aul SORE 2A To »«e 
Yrauv nmomy6mecTaAmuHe 
pslaH 14 5,74 13). 09) 6,15 43,81 = Cammmnica 
O Ke 4,33 6,38 5,86 44,07 — Cnexurntics yep- 
HbIH 
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3 MMHepasIbHbIX BKJIIOUCHHH OTMe4aIOTCA PIHHa, MHPHT, KBapIt UM CUO) 

Pe3ybTaTbl XMMMYeCKOrO aHasN3a yruieH MpHBeseHbI B TAO. |. 

2. Y nomyMaToBoro Nowoc4aTOro HJIM LITPUXOBaTOrO YIvId Ha MaTOBOM  4E 
HOM (poHe HaGlofaloTcA TOHKHE ObICTPO BbIKJIMHMBalOWHeCA MOJIOCKH JIM JF 
3b1 BUTpeHa. Ilo MHKPOCKONOM OOHAapy2KHBaeTCA 3HAYHTeJIbHOe COMepxKaH 
cb:0o3eCHH3HPOBaHHbIX MHKPOKOMIOHEHTOB, HO HapAy C 9THM B 3aMeTHOM KOV 
yecTBe MOABJIAIOTCH JIMH3bI BHTPeHa H MOJIOCKH resIM(PHUMPOBaHHOH OCHOBH: 
maccbl. Ilo MukpocrpykKType 4allle BCTpeuyaloTCA KJlapeHO-AIOpeHbl HU lope! 
cmemlaHuble. JlaHHble aHaJiv3a MpHBeeHb! B Taw. 1. [lomyMaTosble yrviu BCTE 
yaloTca “acTO H OOpa3yIOT MMAaCcTHI. 

3. Tlomy6necrauue WITpHxoBaTble HM MosocuaTbIe yrvId XapaKTepH3yIoT: 
mpeoOlaqaHvem OvlecTAMeH pasHOCTH, COfeprxKauleli JIMH30UKH HM MOJIOCKH M 
Toporo yraa. Yrau — uepuble, xpynkue. Ilo mMukpocTpyktType OHH Yale 
peHO-KJlapeHbl MH KJlapeHbl, CMeLaHHble WIM CnopoBble. B yriax Tpetbero THI 
rocdoqcrBylor reiMpvupoBaHHble KPpaCHO-KOPH4HeBbIe MMKPOKOMMOHEHT! 

PesyJbTaTbl XHMM4eCKOrO aHaIH3a MpuBeseHb! B Tau. |. TonySnects 
yrid OOpa3ylorT TOHKHE MIpocJIOM CpeH MATOBbIX MH NOJIYMATOBBIX YrvieH H BOOOD 

HaOwloatoTca peKo. 

4, Yraucrble caHpl OKpallleHbI B YepHbIN IBeT, OTJIHUAIOTCA MOBBILIeHH: 
[JIOTHOCTbIO, CJIOHCTOH TeKCTYpOH, HepeAKO cCoepxKaT MpoMa3KH TviHHbl. IT 
MHUKPOCKONOM B nopose OOHapyxXHBaloTcA YMOMAHYTbIe BbILMe MAKPOKOMI 
HeHTbI, MOrpyxXeHHble B CePOBaTO-KOPHYHEBYIO 2aCOPeHHYIO [JIMHHCTbIM 
TepHaslOM OCHOBHYyO Maccy. Kpome Toro, HaOlofaloTcA Bogopocu (Pi) 
Cladiscothallus, Reinschia). IIpu xumMuyeckoM aHaJiM3e KOHCTaTHpOBaHa MO 
WeHHaA 30/IbHOCTb (cBblIte 40%), HH3KHM BbIXOA FyMHHOBbIX BellecTB. CulaH 
BCTPedalOTCA MOBOJIbHO YaCTO, HepeAKO Mepec/laHBaloTcaA Cc YFIAMH WIM + 
3Y!0T CAMOCTOATEJIbHO MJaCTHI. 

_ Yrsaid HuxKHero KapOoHa ceBepo-3anaqHoHw Bauikupuu 3aseraioT Ha 60 
oH riyOuHe HM B CBOeM NpeoOpas0BaHHN OCTHIIA CTANHH KAMeCHHbIX JWIHH 
MulaMeHHbIX. Ilo cBoel mpHpose yIrvlHd OTHOCATCA MpeHMYUeCTBeHHO K Ty? 
COBbIM. 

_ YreHocuble OTOKeHHA BaliKupun (OpMUpoOBaJIHCb OLMHOBPeMeHHO C Yr 
HOCHbIMH OTJIO%KeHHAMH Tatapuu, YAmMyptun, Kusenoscxoro u Tlogzmocr 
Horo OacceHHos. YruienocHad mM1oulatb ceBepo-3anaqHon Bauikupuu Bxox 
TaKHM OOpa30M, B COCTaB OFPOMHOH yrleHOcHOH mioulanqH PyccKolt naatcop 
MakcumyM yrvieHakomieHia B BaulkHpHi CBA3aH Obl CO CTaIHHOFOpCKHM B 
MeHeM, a MHHHMYM — C KH3eJIOBCKHM H TyJIbcKHM. B Baurkupuu yraena 
U\CHHOCTb B HHMXKHEM KapOoHe HanOoee pa3BHTa Ha CeBepo-3anase Hu no# 
*aeTCA Ha wOFo-BOCTOKe pecmyOJIMKH, re HaOsmOfaloTca aBHbIM oOO6paz 
ocaKH MopcKHX (pani. 

Astopbl MpHHocar riyOokylo GmaroxapHocts C. H. Haymosoli 3a weHHple | 
BeTbI H yKa3aHHa. 


KasanckuH cbusmuan | Tlocrynasto | 
Axanemuu HayK CCCP 7 VI 1958 
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PEOJOPH ff 


K. B. BOPOJIENOB 
O BEPXHEMEJIOBbIX OTJIO)KKEHHAX EHHCEHCKOPO KPSDKA 


(ITpedcmaeaeno axademuxom B. H. Cykaueeoim 20 VI 1958) 


B cBx3u C BoMpocom 0 Bospacte GoKcuToB Enucelickoro Kps2Ka Goubuoli HHTEe- 
eC MpeAcTaBsAeT CAMHCTBEHHbIH HM3BeCTHbIi B HacTOsee BpeMA paspes, B 
OTOPOM OOKCHTOBbIe NOPOAbl MYPOXKHHHCKOM CBUTbI 3aJleralOT C Pa3MbIBOM Ha 
ae BEPXHEMEJIOBOrO BOSpaCTa, OXaPaKTepH3OBaHHbIX PaCTHTeJIbHbI- 
M ocTaTKaMH. 

Ha EuncelickoMm kKpaxKe BepXHeMeOBbIe OTMOXKeHHA PacMpocrpaHeHb! Ha 
C3HaYHMTeJIbHOM MIOWAaqW B WeHTpasibHoH uactu Aurapo-IlutcKoro Bolopa3ie- 
a — Bepxosbax pp. B. Mypox- 
of wu VMugpirani— p6nu3u mp. 
apTH3aHCKoro. 

Bnepsple oHu oTMeYeHBI E. H. 
dykuuoi (7) u 3satem A. P. By- 
auekom (*), HO OOouMU ucc.ezo- 
aTelAMH, MO aHaJlorHH Cc yrule- 
OCHBIMH OTJIOXKeCHHAMH 3anaj- 
oro cksioHa Euncelickoro Kps- 
<a, MaTHpOBaJINCb CpeAHeH lopol. 

Ha HanOoulee BeposATHbIli Meio- 
OH BO3pacT STHX OTJIOXKEHHH yKa- 
ap 1947 r. TI], A. Hukxutun na 
CHOBaHHH H3y4eHHA CeMAH H CSPpar- 
[CEHTOB PaCTHTEJIbHbIX OCTATKOB. 
 B 1953 r. H. A. Bonxosu- 
MuHa (*) 10 eMMHHYHOMY CNOpoBo- 


. b M TaJlaCb ’ eh 
ec ee) 5 Meal’ Puc. 1. Mecronaxomgenne .pa3spe3a Bep xXHemeso- 


apalNeCNH30BaTb STH MOPOAb C | pix ornomKenuli (oTMeyeHo 3Be3qouKcli):B mpnat~ 
MMOHOBCKOH (MUX alOBCKOH) rapcKoH uactH Enncelickoro KpsxKa. 


BuToH Uy.1bmo-Euucelicxoro Oac- te 
eliua. B pattone np. Ilaprusauckoro BepXHeMeJIOBbIe OTJIOXKECHUA 3aseralor: Ha 
opoyax JokeMOpuiicKoro PyHAaMenta B rviyOOKOH 2po3HOHHOH WIM KapcToBoH 
oTmoBuHe. Syecb, cormacuo A. P. Bypauexy u no Halim paOotam, ycTaHaB- 
uBaeTca Creqyoul paspe3. B urypdhe Ne 22 (1954 r.), pacnosoxeHHOM OKOJIO 
Tapoli 300TOUCKaTeIbCKOH AyIKu, B 1 KM K 3anagy up. IlaprusaucKoro, 3ave- 
aloT: cea ee 


Qiy 0,00—1,30 m CyrauHok Oyporo uBeTa KOMKOBAaTHIM, MJIOTHBIIt. 


Qi-3111 4 1,80—8,20 mM Tanna Oypad mecuannctas, MepenosHeHHad mleOHeM Hi YVIbI- _ 
Oamu am@u6ouuta, %KHJIbHOrO KBapua H Oyporo Keye3HAka. 


PasMpIB. 


Pgio 8,20—14,90 m Tavna nectpoupeTHad kaOJMHATOBad MaJIMHCBO-Kpacuoro, ° 
posoporo, KevIToro H Oesioro uBeTa; Ha rnyOuHe 9,10— + 
13,20 m cOorameHa 6o6oBHHaMH OOKCHTa; B OCHOBaHHH 
COA COMepKUT MCJIKHH Wke6eHb -KBapia. 


Pa3MbIB. 
Cr3dn 14,90—16,00m Inna menesbuo-vepHas, yrsuctast c MeJIKHMH OOJIOMKaMu 
OOYrJINBWIeHCA ApeBeCHHbI H peAKHM BKJIOUeHHeM — WLeOHA 


KBaplla. 


Hwxe, no ckpaxkune Ne 5 pysnoro 6ypenus (1954 r.), u Mo ckBaxkune Kul 
crou (*), qo rayOunpr 101 M, npodomKaercs TOMA OMHOPOMHbIX YEPHbIX yrHi 
TbIX [IMH C TOHKMMM MpomlacTKkKaMH MeJIKO3epHucTorO KBaplleBoro MeCcKa, — 
HpoctoaMu Oyporo yrs WH OOHWJIbHbIMH BKJIIOYRHHAMH  KPYIIHbIxX OOJIOMKC 
JIMTHATH3UpOBadHOH J{peBeCHHBI. | 

B orpamax cTapaTeibcKo LyAKM, MpoleHHow MO YrMCTbIM TvIMHaM Z 
riyOunbl 60 M, HaMM COOpaHbl ODJIOMKH HCKOMaeMbIX ApeBeCHH, CpeAM KOTOPby 
B. H. Bapanossm u O. I. Hukomaesoit (*) ompegeteno Oombuioe KoNMueCTT 
o6iomKos [Taxodioxilon sp. nm0xXo4 coxXpaHHOCTH, a TaK?Ke HOBbIe BHI: Pod| 
carpoxylon muroshniense V. Baranow, mo cTpoeHH'0 ApeBeCHHbI BecbMa OvIM} 
Kult K Podocarpoxylon turviense Zal., u3 TpeTHuHBIx oToxKeHHi Ilombuin, 
Cupressinoxylon sibiricum V. Baranow. 

Tlocnofinbie CMOpoBo-MbibIeBble aHaJIM3bl, MpoBeseHHble oO wyppy 
ckBaxuHe Ne 6 B unTeppaste 15—28 m II. A. Ilonospim u IT. K. Kouypats 
BbIM HM JonomHeHHbIe B. K. Hemxkosoii, Mau culelyIoujui CnOpoBo-MblIbueBC 
cmekTp (cpeqHee u3 17 anasn3os). 

Bcero cnop 35,5—73,8%. B tom uncae: Sphagnum 2,9—3,8%, Lycopod! 
aceae O—1,6%, Selaginella sp. u Hymenophyllaceae — equnnuuple, Cy) 
theaceae 0—2%, Hemitelia sp. 0O—12,7%, Coniopteris sp. O—!,8%, Cybotiu. 
junctum K.— M., 0—1,2%, Polypodiaceae 4,7—56,9%, Adiantum sp. 07 
2.2%, Davalia sp. 0O—3,9%, Phlebopteris sp. O—2,4%, Gleichenia sp. s5 
6,5—42,7%, Gl. laeta Bolch. 0—4,8%, Gl. angulata Bolch. 0—1,9%, 
stellata Bolch. O—1,8%, Schizaeaceae 0—4,1%, Schizeae dorogensis Kov.+ 
equuuuapie, Lygodium sp. O—2,9%, L. subsimplex Bolch. u Aneimia mac 
rhysa Bolch.— equnnunpie, Osmunda sp. 0—9,4%. | 

Beero mbibitbt romocemenuplx 4,8—29,5%. B tom uncme: Cycadales 
equnHuunbte, Podozamites sp. (?)— equumunpte, Ginkgoaceae 0—0,9%, 
niferae nmoxoli coxpanuocmn 0,5—3%, Podocarpus sp. 0O—5,4%, P. cretace 
Bolch., Dacrydium elatopites Zakl., Abies sp., Picea sp., Larix sp. (?), Cet 
rus sp. u C. parvisaccata Zauer.— equunuupie, C. pussilla Zauer. O—1,5 
Pinus sp. 0,8—19,1%, P. aralica Bolch.— equnnunpie, P. cekuuu Strod 
0—3,2%, Sequoia sp.0—6,7 % , Taxodiaceae 0,4—9,2% , Cupressaceae 0—14,8 

Bcero moxppitocemenutx 17,2—45,5%. B trom uucue: Salix sp. 0,4—5,3 
Myrica sp. 0—2,1%, Juglandaceae — equuuunpie, Betulaceae 0—4,5%, 
tula sp. u Alnus sp.— equununpie, Carpinus (Carpinites) sp. 0,2—8,0%, 
rylus sp. 0—5,5%, Quercus sp. 0O—2,7%, Castanea 0,3—2,9%, C. Wacha 
meevii Bolch., Proteaceae u Magnolia sp.— equnuuupie, Platanus sp. 0O—2,44 
Ilex sp. O—2,4%, Acer sp. O—1,3%, Tilia sp. (2?) u Nyssa sp. (?) — equun 
uple, Myrtipites sp. 3,0—21,2%, Pirolaceae u Evonymus — equHHuHby 
Rhamnaceae 0—7,1%, Ericaceae — eunuuupie, Rosaceae 0—7,7%, Vibi 
num sp.— eAMHMUHbIe HeompeseieHHble MOKpbiToceMeHHbIe O—2,3%. 

IIpupeeHHbI CNOpOBO-MbIIbUeBOH CMeKTp BecbMa cBOeoOpa3seH. OH xXapa) 
TepH3yeTcA MpeoOalaHuem cnop Hak MbiIbILOM MOKPbITOCeMeHHBIX HW OcobeH 
rosloceMeHHUIX pacTeHuit. B cocraBe cnop RoMMHupy1oT Bub cem. Polypodf 
aceae nu Gleicheniaceae. OrcytcrByioT THMMYHbIe [JIA CHMOHOBCKOM CBH7 
Stenozonotriletes radiatus Kow. u Cnomotriletes reduncus Bolch., no serp 
yaiorca Gleichenia angulata Bolch. u cpaBHuTetbHo WMpoKO MmpescraBser 
Bub ceM. Schizaeaceae. Ilo oOuIHIO H NMOCTOAHHOMY IIpHcyTcTBHIO cnop 
mitelia KoMMeKc yIrIHCTO-rIMHUCTOH TOJU[H He WMeeT aHaJIOrOB cpeqH M 
JIOBSIX OTJO%KeHHH CuOupu, XOTA B CAHHHUHbIX 3epHax cnopbl Hemitelia oObs 
HO IIPHCyTCTBYIOT B KaCCKOM HM CbIMCKOM CBHUTAaX. | 

Cpequ- MblIbitbl TOJOCeMeHHBIX pacTeHHH, HapsAyy c HeOOMbUIMM UNCud 
XBOHHBIX [peBHero THMa, OOpaliaioT Ha ceOA BHUMaHHe Cedrus pussilla Zaué 
u Dacrydium elatopites Zakl., usBecTHble U3 aTCKHX HM MaJIeOMeHOBbIX OTVE 
*KeHuH Cu6upu (°). 

Bonpeku ApeBHemy OOMKY CHOP, CpeAH MbIVIbIbI MOKPLITOCeMeHHbIX pact 
HUM MpeoOmalaiwT KaMHOTHNHbIe PopMbI. OSusHe BULOB ABYNOMbHbIX (Gosee 
pe3ko OTMHM4aeT Halll @uopucTHyecKHH KOMMMeKC OT CHMOHOBCKOrO. B ero 
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TaBe JIMUWIb B H€3HaYHTEJIbHOM KOJIHYECTBE MPHCYTCTBYeT MbWIbila MlaTaHOBbIx, 
TOJIb WIHPOKO TipeAcTaBJICHHbIX B Ce€HOMaH-TYPOHCKHX H CeCHOHCKHX OTJIOx*Ke- 
MAX CHOMPH, HM YCTaHaBJIMBaeTCA 3HaYHTebHOe KOJIMYECTBO IIblIbILbI KCepo- 
UTHBIX PaCTeHHH, THMMUYHbIX JIA BePpXOB JaTcKoro Apyca — HH30B Mavseore- 
fa (°). 

Ilo-BuyquMomy, (bilopa yruuero-riMHucToH Tom u3 paiiona up. Tlaprn- 
aHCKOrO 3aHHMaeT MpOMe*KYTOUHOe MOMOKeHHE MEKAY THMMYAHBIMH MesO(cpHJb- 
[bIMH (PJIOPaMM CHMOHOBCKOHM HW KaCCKOH CBUT H KCepoPubHOL dopo panHero 
lalleoreHa, H3BecTHOH Ha EnucelcCKOM Kps2Ke MO CNOPOBO-MbIIbILeCBbIM KOMIJIeK- 
aM MYPOXKHHHCKOM OOKCHTOHOCHOH CBUTHI (*). SHAYHTebHOe CXOACTBO CO CIO- 
JOBO-IIbLIbILEBLIMH CII€KTPaMH CbIMCKOM CBUTHI (°) MO3BOIAeT aTHPOBaTb yr- 
[MCTO-PIMHHCTbIe OTNO*KeHHA mp. Ilapru3anHckoro jaTCKHM BeKOM. 

YCTaHOBJICHHbI CocTaB (bOpbI aeT BO3MOXKHOCTh CilelaTb HE€KOTOPbIe BbI- 
Ost O (Pu3HKO-reorpapuyecKHX YCJIOBHAX IMNOXH OTMORKeHHA Tou. Ipeob- 
‘aaHHe CMOp ManopoTHHKOOOpasHblxX, CpeAH KOTOPbIX LWHPOKO Ppa3BHTbl 
Jaro- HW TeMmsOOSHBbIe (POPMbI APeBOBUAHHIX NanOpOTHUKOB, a Tak»xe OOMNHE 
AKCOJIMEBSIX CPM MIbIVIbILbI H WPeBeCHbIX OCTATKOB, COOTBETCTBYIOT OOJIOTHbIM 
TCJIOBHAM HAKOMJICHHA TOI H FOBOPAT O PaCTHTeIbHOCTH HeEOOJIbLUIHX YBJIaxK- 
(CHHbIX HH3HH HW MpHOpexKHbIX YacTeli BOAOemMa. HaoSopor, B cocTaBe MOKPbITO- 
€MeCHHBIX pacTeHHH Mpeo6Jaqatoulee 3HaAYeHHe MMelIOT 3aCyXOyCTOHUMBbIe 
yopmpt: Myrtipites, Ericaceae, Rhamnaceae, Proteaceae, Myricaceae. [lo- 
MJLUMOMY OHH OTPaxKaloT COCTAB PaCTHTeIbHOCTH WHPOKHX MJIaKOPHbIX Mpo- 
TPpaHCTB H YKa3bIBalOT Ha OTHOCHTeJIbHO 3aCYWWIMBbIe YCJIOBHA BPeMeHH OT- 
(O*KeHHA TOJIULH. 

TlpuHawiexKHOCTh YIJIMCTO-PIMHHCTHIX OTJIOXKeHHH, MOACTHJIAIOWLUX MYPOX- 
MHCKY!IO GOKCHTOHOCHY!IO CBHTY, K CaMbIM BepXaM BepXHero Mesa ABJIAeTCH 
OBbIM MOATBepxKeHHeM HW2KHEeraseoreHoBOrO Bospacta OoKcHTOB ExnncelicKoro 
parka. 


Ka3auHHcKad reooro-MOMCKOBasA SKCNeAMMLNA Hocrynuso 
Kpacuospckoro reojlorMyeckoro yipaBJIeHHA 20 VI 1958 
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Jloxnaym Akayemuu nayxk CCCP 
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TrEOJIOrH$ 


A. A. TAPEJIBrAHL, E. W. TAJIbMEPHH, H. M. KOCMMHCKAS HP. M. KPAKIUHH 


CTPOEHHE 3EMHOM KOPbI WEHTPAJIbBHOM YACTH KACMMACKOrS 
MOPS NO JAHHbIM rJIYBHHHOrO CEMCMMYECKOFO 3OHJAMPOBAHHS 


(Ipedcmaeaeno axademuxom H. C. Ilamcxum 26 VI 1958) 


B cBa3u c MoxroroBKol K paOoTaM MO M3yYeHHIO CTPOeHHA 3eMHOM Kop) 
B TMlepexoqHOH 30He oT A3HaTCKOrO KOHTHHeEHTa K TuxOMy OKeaHy MO Mak 
MexazyHapoguoro reopusnyeckoro roga Muctutytom du3snuku Seman AH CCC 
B COMpyKecTBe C APYruMH reo*u3sHyeCKHMU OpraHv3allHAMH™ ObiJIM MpOoBeleH 
B 1956 r. Ha KacnHHcKOM Mope ONbITHO-MeTOAHYECKHe KCceCBaHHA NO pai 
paOorke annapaTypbl H MeTOAuKH rayOMHHOrO CeHCMHMYCCKOrO SOHAMPOBaHil 
(C3) (+3) Ha mMope. Pa3pa6oTka MeTOAMKH MpOBOANMaCcb OJHOBPEMEHHO C DP 
weHHemM reodu3snyecKoH 3a,a4uH — H3yYeHHA TvIyOHHHOTO CTPCeHHA WeHTpadl 
HoH uactH Kacnulickoro mops. C 3TOH WeslbiO Obl BbINOHEH CoubLWOK COKE 
HaOoleHul (cBbliue 2500 km npoduueln). 

OcoG6eHHocTH MetoquKuH TC3 Ha mope onucanpl B (*). B Hactosuen cTat 
MIpHBeeHbl OCHOBHbI€ JaHHble O TJIYOHHHOM CTPpOeHHH 3€MHOH KOpbI UCceLY 
Moro paloua. 

M3yuenne rtyOHHHOrTO CTPOeHHA 3eEMHOM KOPbI WeHTPasbHOH yacTH Kacnsi 
CKOrO MOPS NpeAcTaBsaeT OobWOH reosorMyuecKHH U Trecu3nyecKHH MHTEPE 
Siecb MpOHCXOAUT CMbIKaHHe KPYNHbIX CTPYKTYP C CYLLECTBeEHHO pasnusng 
reovlorHuecKOH MCTOpHeH: SMMTrepWwHHCKOH Mviat¢opMbl TypkmMeHui Hi aJibmi 
CKOH ckKJlaquatocTH KaBka3a. YcTaHoOBseHve XapakTepa COUWNeHeEHHA 93TH 
CTPpyKTYP BaxKHO JIA BbIACHCHHA MNepcneKkTHB He*TeHOCHCCTH TeppuToOpi 
A3ep6Oahmokanya u Typkmenun. | 

IIpodusu [C3 nepecekamu Kacnutickoe mMope, oO6pa3ys ceTb, oGecneunBaKk} 
IylIO MOcTaTOUHy!O JeTaJIbHOCTh CeHCMHYeECKUNX HaGMIOMeHHH WA Nocrpoenm 
CX€MATHYCCKHX CTPYKTYPHbIX KapT TVIYOMHHbIX rpaHull. 

Ha ceicmMorpamMax, NowlyueHHbIx Ha Mpodusax [C3, Bpimeneno Tpu oc 
Hble TpPylMbl PIyOHHHbIX BOJIH, COOTBETCTBYIOWHX TpaHHlaM pa3yea, pacn 
JIOMKCHHbIM Ha Pa3JIMYHbIX PyONHAaX. 

Ileppaa rpylina BONH CooTBeTCTByeT NOBepXHOCTH KpHcTasmIMyecKOro (ys 
WaMeHTa, WIM TaK Ha3bIBaeMOro TpaHHTHOTO CJIOA, C FpaHHYHOH CKOpOCTh 
okovlo 6 KM/ceK. Ora rpaHulla 3auleraer Ha rmyOuHax oT 2 KM Ha Muat¢opme JI 
20 kM B OOslacTH Kacnulickoro nmporu6a. 

Bropax rpymna BOJIH COOTBETCTBYeT MOBePXHOCTH Ga3aIbTOBOTO cud 
C TpaHHyHOH cKopocTbio 6,3—6,8 Km/cex. IyOuna saneraHua moBepxHocl 
Oa3aIbTOBOTO C104 OKONO 15 KM Ha MuaTPopMme u 20—30 km B OOnacTH NporHG) 

Tperba rpynna BouIH CBA3aHa C NoBepxuccTbIo Moxoposuynua. Tpannunal 
ckopocTb okoio 8 KM/ceK, rilyOuHa 3aseraHua rpaHUlbl oKonO 35—45 xi 

Kpome OCHOBHBIX TJIYOHHHbIX rpaHHI, BbieleHa ocTaTouHO YCTOHUMBA 
rpaHulla B OCaNOUHOH TOVIMe C PPaHHYHOl CKOpocTbIO OKO 5 KM/ceK H Ty6) 
HOH 3aleraHuaA 8—13 kM M rpynna rpaHHll B BepxHeli uacTH paspe3a c rpaHuil 
HbIMH CKopocTamu 3,4—4,0 xkm/cek uw ruty6uHaMM 3aleraHua oT 3 00 7 KM. | 

| 


* B tom uncae Bcecow3nplli Hayuno-HCcceloBaTebCKUIi HHCTHTYT Tecusnku, A3ep6ab 


Rene Hay4HO-HCCENOBATeIbCKMH MHCTHTYT Mo WoOblue Hedru, Wucrntyt oKeaHouora} 
JB AO. 
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Ha puc. 1 MPHBeeHbI H30/IMHHM TyOHH NOBepXHocTeli OCHOBHEIX rpaHull 
Pa3qena. Ananu3 2TOl KapTbl yKa3bIBaeT Ha CNOKHOCTh pelbeda rutyOuHHbIx 
PpaHul. Ouu HcHbITbIBaloT norpyxeHHe c CeBepO-BOCTOKa Ha 10ro-3anaJ. 
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kopbl. J — w30mHHHM ray6uH NoBepxucceth MoxopcBnynya B KM, 
2 — H30JMHHH ray6nH NopepxucceTH Ga3anbTCBCrO csICH BKM, 
3 — w30NMHHH ray Onn NoBepxHccTH KpucTanmMyuecKCro Py HZEMeuta 
BKM, 4 — nulatpopmMenHbIH yyuactoK, 4 — npcduanTC3, 6 — ray- 
OunbI nopepxucctH MoxcpcBnunya BKM, 7 —ray6urbl NCeepxuo- 
CTH Oa3aJIbTOBOrFO CIOH B KM, 8 — ruyOuHbl NCBEPXHCCTH KpHCTaJ- 

amueckoro dbyHaMeHTa B KM 


| Puce. 1. Kapta u3ormy6un nopepxuccteli ray OuHHbIxX rpanul 3eMHOti 


B o6macTu snurepiMHcKoi miaThopMbl, rpanulla KOTOpol xopowio ovepuH- 
BaeTCA MO MeJIKOMY 3aJleraHHiO MOBepXHCCTH KpkctTadMYNEckorO dyHameHta, 
riyOuHHble TpaHulbl 3aleraioT MOUTH ropHsoHTabHO. I]pu nepexoge oT nat 


Obnacms npozuba MlepexoGHaa 30na fnampopna 
30 100 ~ 130 ria 250 uM km 
A Mf i } Ap. 
ats np. np.t np. np.6 te ip. 5 

)Qk-—-----—--7£ -—- -------- p 
LSS 
0 
a 
km 


Puce. 2. CxemaTuyeckHi pa3pe3 3eMHOW KopbI no swHHuH AS, a — ccagounpie 
Nopoybl, 6 —rpaHnTHbIt cyIcH, 6 — Oa32bTOBbIi cCsCH, 2@ — NOAKOpKOBH 
con. Lud@pbl — rpaHnunble cKkopoctTH 


q@opmpt K Kacnulickomy mporn6Oy Ha6sioqaeTca pe3skul ciycK MOBepxHCcTH 
(byHaMeHTa MW MoBepxHocTH Oa3abToBoro cyion. Tlopepxuoctb Moxoposnyunua 
HCMbITbIBAe€T CPaBHHTeJIbHO MeJVICEHHOe TOrpy2KeHHe. 

M3 aHaiu3a pa3pe30B H KapT BbIPHCOBbIBaeTCA CIeLyICWlad CXeMa CTPOeCHHA 
3€MHOH KOPbI WeHTpasbHOH uactH Kacnulickoro Mops, NMoKa3aHHas Ha puc. 2 
(pa3pe3 aH no muHuu AB ua puce. 1). 

B o6nacTH naTPpOpMbl 3e€MHAaA KOPa COCTOMT H3 Tpex cl0eB: OCaouHorO 
cox HeOonbiwoH (2—3 KM) MOLHOCTH CO cKOpocTbIO OKONO 3 KM/ceK, rpaHHT- 
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‘Horo cuioa MoutHocTbIO 10O—15 KM uM 6a3asIbTOBOrO CJIOA MOLLHOCTbIO OKOVIO 20 
25 xm. TosuuHa KOpbl Ha MlaTdopMe oKos0 30—35 km. 

B o6macru mepexoxa of muiaTpopMbl K MmpornOy pe3sko yBeM4YMBaeTcHA MO 
HOCTb OCaQOUHOFO COA C MaJIOH CKOPOCTbIO HM yMeHbillaeTCA TOMMMHa PpaHuT 
HOTO CJIOS. 

B o6Omactu coOcTBeHHO mporn6a rpaHurHbilt COW MO CeHCMH4YeCKHM aa 
He Bbiemmsetca. SGemMHad KOpa B ITOH OONACTH COCTOMT H3 JIBYX CJIOeB: MO 
Holi (cBbiuue 20 KM) ocaqouHOl TOMUIM Cc MaJwol cpeqHel cKopocTbio (3,5 
4 xm/cek) u 6a3aIbTOBOrO COM CO CKOpocTbIO 6,6 km/cex. TomujHHa kKopbl 1 
patka 40—45 xm. 

OrcyTcTBHe Ha CeliCMHYeCKUX 3aMCAX, MOJIYYCHHBIX B 1OTO-3alaHOH YacTI 
paloHa paOoT, BOJIH, COOTBeTCTBYIOIIMX TpaHHTHOMY CJIOIO, yKa3biBaeT Ha T 
uTO B 3TOH OOMacTH MOO HET rpaHHTHOTO CJIOA B OOBIMHOM CeHCMHYeCKOM efe 
NOHHMaHHH, JIMOO OH OYCHb TOHOK H COOTBETCTBYIOMULMe CMY BOJIHbI He BbIJeJI 
YOTCA cpequ Apyrux rpynm Bown. OtoT (akT 3acJlyxKuBaeT OCOOCTO BHHMaHHi 
W ilasibHeliuero aHasiu3a. 

IIpeqcrapsaer wHTepec OTMe¥eHHaA MO CelicMH¥YeCKHM JlaHHbIM OOVJIbIIas 
MOULHOCTbh OCaOUHbIX MOpok c MaJlOH CpeHeH CKOpOCTbIO B OOacTH OTCYy 
CTBHA WIM MaJiOH MOLLHOCTH TpaHHTHOTO CJIOA. DtTa OCOOeHHOCTb cTpoeHHy 
3€MHOH KOPbl, OYCBHAHO, XapaKTepHa JIA OCOObIX 30H aJIbMMMCKOH CKJIa 
yYaTOCTH, NOBepraBLIMXCA HHTCHCHBHOMY IIporHOaHHio B MpOULWIOM HM HCMBbITHS 
BalolulHX 3aMeTHOe MpornOaHne MH celiyac. 

JJabHeltilee H3y4eHHe 3eCMHOH KOPbl CKJIaquaTbIx OOslacreH Hu pHueraw 
ULHX K HHM MuaTpopMeHHbIxX YYACTKOB aCT BO3MOXKHOCTh YCTAHOBUTb THMbI 3eM) 
HOW KOpHI, XapakTepHble 1A paHOHOB C CYILeCTBeHHO pa3JIM4HOH reonornueckor 
CTpyKTypoH. YcTaHoBsIeHHe CBA3H THMOB pa3pe30B KOPbI C COBPeCMeHHbIM 
CTPYKTYpaMH NMO3BOJIMT, OYeBHAHO, B OYAYULeM BOCCTaHaBJIHBaTb HCTOPHiO pas 
BHTHA 3EMHOH KOPbI NOQOOHO TOMY, Kak Celuac NO reoJIOrTHYeCKHM JaHHbIM BOC 


CTaHaBJINBaeTCAH UX TeoulorHyeckad HUCTOPHA. 


Iloctynrao 
9 VI 1958 


UWAHTHMPOBAHHAS JIMTEPATYPA 


1T.A.T am6y p wes, JAH, 87, Ne 6(1952). 27. A.TamOypues,II.C.Betu 
Mau, H. HW. Taspgosa, lO. B. Ty au na, Bwana. cos. mo celicmon., Ne3 (1957}) 
Pr AEH EG nh 88 10. B. T y 14 4a, M38. AH CCCP, cep. rectbi3., is. 
mae Tanpnepunu, HW. TI. Kocmunucxaa, Mss. AH CCCP, cep. rectus Ne 
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Jloxnagn AKkanwemun nayk CCCP 
1958. Tom 123, Ne 3 


PFEOJIOPH A 


M. C. WOMYP, B. H. APOHOB u B. K. KYWIJINH 


K CTPATHPFPA®HH TPHACA FOrO-BOCTOUHOLO MAMHPA 
(ITpedcmaeaexno axademuxom JI. B. Haauekunoim 28 VI 1958) 


B mocseqHHve rofbl reosoruyeckue padotb! Ha TOro-BocrouHom Tlamupe 
Mmpopowuucb cusamu IlamupcKoH skcnequuuu TamoxKuKcKoro reosornyuecKko- 
ro yipaBwienua. CoTrpytuukamu Mys3kojlbckoH reojloro-cbeMouHOH mapTHH 
(WW. U1. enuxaes u gp.) B 1955 r. n BagaxmancKow crparurpaduyeckoii nap- 
tun (M. C. Jtiopyp) B 1956 r. B KpeMHucTO-H3BeCTHAKOBOH CBUTe TpHaca ObWIn 
-coOpaHbl MHOFOUNCJICHHbIe NeselHNolbl, OTHOCAMMeca, MO MHeHUIO JI. JI. Ku- 
TapHcoBol, K JlaqHHCKOMy sApycy cpedHero Tpnaca. 

H3yuenne pxAfla paspe30B Tpuaca B Mpefenax lOro-Boctouxoro Ilamupa 
B 1956 r. no3sBomn0 M. C. Jttopypy clesatTb BbIBO 06 OTCYTCTBUN MepepbiBa 
B OTJIOXKeCHHH Ha rpaHHlle MepMH UM TpHaca MH OTHECTH KP€MHUCTO-H3BeECTHAKOBYIO 
<CBUTY (BKOUaA H MSBECTHAKOBbIC KOHTJIOMepaTbl) 0 BO3pacTy K HH?KHeMy 
(2) -- cpeqHemy Tpuacy. H3BecTHAKOBbI€ KOHTVJIOMepaTbl, CUMTABLIMeCH paHee 
Be iraeiniii KOHTJIOMepaTaMH BepXHero TpHaca, PpaCCMaTPHBaJIMCh Mp 3ITOM 
‘Kak BHyTpHpopMalMoHHEle. 

B 1957 r. qeTabHoe u3y4eHHe pa3pe30B Tpuaca FOro-Bocrounoro Ilamupa 
ObIIO MpousBexeHO cCoTpyAHHKaMH Bayaxwianckoh naptuu B. MW. J[ponossm 
wu B. K. Kyuuimupm. 

B pesyibTaTe STHX padort Obl cayHucTHYecKH WOKa3aH HMKHE- -+ cpesHe- 
‘TpuacoBbl BO3PaCT HHXKHHX YLOPH3OHTOB KPe€MHHCTO-H3BeCTHAKOBOH CBUTHI. 
Jlauuaa cButa Oblla paculeHeHa Ha MAT MaveK, KOTOPbIe YaslOcb MpOCeLHTb 
Ha 6onbiueH uactH TeppuTopun fOro- Bocrounoro Ilamupa. Kak B raibKe, Tak 
“MB IeMeHTe€ H3BeCCTHAKOBbIX KOHTOMepaToB Oblia CoOpana tbayHa HHKHErO 
-TpHaca, 4TO OKOHYATEIbHO MOATBEPAMIO UX BHYTPHPOpMalHOHHbIH xXapaktTep. 
| B wacTosuei paOote faercd KpaTKOe omucaHMe cTpaTurpadun Tpuaca 
tOro-Bocrounoro Ilamupa c yyetom nowyyenHbix Bayaxwianckoli napTuei Ho- 
BBIX JaHHbix. IIpupoqumMas B TeKcTe (bayHa M3 COopoB BafaxmlaHckolw napTun 
Opiia onpefenena B. K. Kyuiiunsm nox pykospogctsom JI. Jl. Kunapncosoi, 
-KOTOPOH aBTOPbI MPpHHOCAT CBOIO HCKPeHHIOIO rayOoKyio OwarojapHocTD. 
Tpuacosple oToxKeHua Ha TOro-BocrouHom Ilamupe mo sMTosorMuecKoMy 
-cocTaBy BeCbMa YeTKO pas{eIAIOTCA Ha [Be CBUTbI, KOTOPbIe BbIep2KaHbI B Mpe- 
“qemax Bceli paccmMaTpHBaeMoH OOsacTH. 3a 9THMM CBHTaMH YROOHO 3akpenuTb 
cilelyroulue Ha3BaHHs (cHu3y BBepx): 1) KoOpurenckad (KpeMHHCTO-H3BeCTHS- 
-KoBaa) cBuTa, 2) ucTbIKCKan* (mecuaHHKOBO-ClaHleBan) CBHTA. 

) OrsoxKeHHA KOOpHreHCKOH CBHTbI Ha BCeli TeppuTopuH TOro-Boctouxoro 
‘Tlamupa copeptienHo corsacHo 3auleraior Ha Ty(poreHHbIX Mopofax, pexe Ha 
“M3BeCTHAKAX BepxHelt nepmu. IIpexcraBseHa CBHTa TeMHO-CepbIMH H YepHbIMH 
“TVIMTUAaTbIMA H3BeCTHAKAMM WM KPeMHUCTHIMH H3BeCTHAKAMH. Becrpeyariorca 
“WH CAMOCTOSATCJIbHbIe TOPH3OHTbI KPeMHeli, MpHypOueHHble TaBHbIM OOpa30M 
-K BepXHell uacTu cBuTbI. BecbMa XapakTepHO MIpHCyTCTBHe B HWXKHeH HM CpelHeli 
-yaCTAX CBUTbI MaveK H3BECTHAKOBbIX KOHTJIOMepaTOB, ABJIAIOULUXCA TO CBOeMY 
-xapakTepy BHYTpHopMalHOHHBIMH. B rajibKax M B WeMeHTe H3BeCCTHAKOBDIX 


* TepMun «uCTBIKCKHe ClaHIbly BMepBbIe Obl MpHMeHeH K OTMOKEHHAM aHHOH CBHTBI 
oC. YW. Kayuuuxospim u gp. (4). 
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KOHTJIOMepaTOB, 3aueraloulHX OM3 OCHOBaHHA CBHTHI, BcTpevaeTca MHOTO- | 
ynceHHad (payHa Hu2xKHero TpHaca: Flemingites sp., Pseudomonotis (Cla-) 
raia) cf. orbicularis Richt., P. (Eumorphotis) cf. tenuistriata Bitt., P. 
(Eumorphotis) inaequicostata Ben., P. (Eumorphotis) ex gr. venetiana (Hauer), 
P. (Eumorphotis) sp., Anodontophora cf. fassaensis Wissm., A. canalensis; 
(Cat), Myophoria aff. ovata Goldf., M. laevigata Bitt., Pecten (Velopecten)) 
albertii Goldf., P. (Entolium) sp. ind., Avicula sp., Loxonema sp. 

B cpeaue “actu CBHTbI TpociexKeH TOPH3OHT C MHOFOYHCJICHHbIMH MeJe- 
munoflamu pofa Posidonia, KoTOpble xapakTepH3yIOT KaK aHH3HHCKHH, Taki 
HW JlaQqWHCKHii spycbl cpeaHero tTpuaca: Posidonia pannonica Mojs., 
P. bosniaca Bitt. (anusuiickui apyc), P. wengensis Wissm., P. wengensis3 
var. robusta Kittl. (aaquHcku sapyc). HeckoubKo Bbilue BcTpeualoTcsA MeJie-- 
UMMOMbl, XapaKTepHble JIMWIb AIA JlatuHcKoro apyca: Daonella indica Bitt, 
D. pichleri Mojs., D. reticulata Mojs., Halobia cf. vixaurita Kittl., Ento- 
lium sp. 

B BepxaxX CBHTbI OOHAPy2KeHb! yxKe MeeMMNOLb! KapHHHCKOTO Apyca Bepx- 
Hero TpHaca: Halobia austriaca Mojs., H. pamirensis Kipar., H. comata Bitt.,, 
H. suessi Mojs., H. cassiana Mojs., H. charlyana Mojs., H. styriaca Mojs., 
H. cf. circumsulcatum Kittl., H. brachyotis Kittl., H. aff. tropitum Kittl. 

TakuM o0O0pa30M, KOOpHreHCKaA CBUTA OXBaTbIBaeT MO BOsSpacTy OTJO*Ke- 
HHA OT HHKHeFO TpHaca JO KapHHHCKOFO APyCa BepXHerO TPHaca BKJIOUNTEJIbHO.. 

MoujHoctb KOOpHreHCKOH CBUTbI KosIeOleTCA B Mpewemax oT 45 M (ceBepHbi 
CKJIOHbI xp. Basap-fapa) fo 170 M u, BO3MOxKHO, HECKOJbKO Goslee (Oaccelih Pp. 
Ko6OpureH Ha 10X%KHOM CksIoHe xp. Ba3ap-fapa)*. i oa 

Ha w3BecTHAKaX H KPe€MHAX KOOPHTeHCKOM CBHTLI COBeplIeHHO corsac- 
HO, HO C 4YeTKOH rpaHulleH 3asleraeT MCTbIKCKaA (ieephuneoeyecanne ame 
cpuTa. B cloxKeHHH €€ MPHHHMAICT yUaCTHe YepHble, HHOFa 3eeHOBAaTbIe C N04 
BePXHOCTH TIHHHCTbIE H aJI€CBPHTHCTbIC CJaHIUbI C NPOCIOAMH MJIOTHbIX KBap) 
WHTOBHAHBIX UWeCuaHHKOB. BecbMa XapakTepHO MpHCyTCTBHe Ha MVJICCKCCTA? 
HalllaCTOBaHHA pa3JIMUHbIX (pMWeBLIX curyp. 

@MayHa aBropaMH Oblla OOHAPy2xeHa TOJbKO B HWXKHeH YacTH CBUTHI. B ca 
MOM e€ OCHOBaHHH BCTpeyaloTca Newewnnogb! Monotis caucasica Witt. u Mo 
notis salinaria Bronn. Sta dayHa yka3bIBaeT, CKOpee BCero, Ha CaMbie Bepxy! 
KapHHHCKOFO Apyca, a BOSMO2%KHO — y2xKe Ha HOPHHCKHH Apyc BepxHero TpHaca 
Bolle MpHcyTcTByIOT (OpPMbl, XapaKkTepHble JIA HH30B HOpHiicKoro apyca} 
Halobia superbescens Kittl., H. fallax Mojs., H. plicosa Mojs., H. noricz 
Mojs., H. septentrionalis Smith., H. lineata Miinst. (?), a taxxe Heonveye? 
JIMMbIe OCTATKH AMMOHHTOB. . 

B BepxHel YacTH MCTHIKCKOM CBHTbI B Mpefetax Llentpanbuoro Tamypa, 
a TaKKe B OKpaHHHbIX yactax IOro-Boctounoro Ilamupa (raaBHbim o6pa30M 
B Oacceline p. Sanafnbili ITmapr) na6ntoxaiorca MHOrouNCcueHHbIe CCTaTKH (NOpbi] 
MIPCHMYLLECTBEHHO P3ITCKOTO BOSpacta**, OMHCAHHIO KOTOPHIX Oblwla NOCBATUEHA 
cnelMalbHaa padota B. JI. IIpuuanni (2). | 

TakuM o6pa30M, UCTbIKCKad CBHTa OXBaTbIBaeT OTOKeHUA HOpHlicKord 
HM p9TCKOrO sApyca BepxHero Tpuaca. B To xe BpeMa BIOJIHE BO3MOXHO, UTO Ca’ 
Mble BepXH CBHTbI, NO KpaliHelH Mepe B HeKOTOPbIX paloHax, OTHOCATCA yxKa 
K meHacy. Tax, C. HW. Kaynunxos (*) yKaspipa Ha HaxowKy BepxHeweliacoBbly 
TeNelHNOk B OTOKCHHAX AHHOH CBUTHI B KpI3bII-padaTCKOM palioue. 

Ilepekppipaetca HCTbIKCKad CBUTAa B Pa3JIMUHBIX palioHax lOro-Bocrounor¢ 
Ilamupa otso»keHusaMH pasHoro Bospacta. B Gacceiine p. IypyMabl Ha Hee 6e3 
BHJMMOrO HeCOracuA MOAKATCA MOWIHbIe NecuaHHKH H KOHTOMepaTbl sielaca 


_— 


Si Momnaa Tova H3BECTHAKOB TpHaca, onMcannas IT. JI. Bunorpagoshim B MaccuBe AK} 
Tall Ha kKpauHeM Joro-BocToke Ilamupa, BepoATHO, MOXKEeT ObITh BbILeTeHAa B CaMOCTOATeIbHY 
cBHTy. Bompoc o ee crpaturpaduyeckom nomoxKennu OyfeT paccMoTpeH B CNelHaIbHOH cTaTbe 

Tloapnenne dopbl B ocafkax pata B mpefetax Uenrpanbuoro Tamupa moet cay KUTH 
yka3aHHeM Ha O/M3O0CTb 3fecb GeperoBoll AHHH mosvHetpuacoporo Gaccelina. lOxunasn rpal 
Hula a3suaTCKOu BeTBU TeTuca B mpegenax Mnguu TakxKe oTMeuaeTCA TOABNEHHEM B OTMOKeHHAY 
p2ta dulophl, MpescrapmenHoli Temn 2xe dopMamn, TO H B Ientpabuom Tlamupe (8). 


a24 


B ueKOTOpBIX Jpyrux paloHaxX Ha OTJOXKeHHAX JaHHOli CBHTHI C YTvIOBbIM 
HecorlacHeM WM Oa3a/IbHbIMH KOHIVIOMepaTaMH 3aJleraloT OTJIOXKeHUA CpelHeli u 
BepXHel IOpb. 

MoulHoctb HcTbIKcKOH cBHTEI coctaBlser 800—1000 Mm, B mpenenax 
xpeOta Basap-apa oHa yBemuunBaetca fo 1500 om. 

Bpocaerca B rla3a pe3KOe HECOOTBeETCTBHE B MOILHOCTAX HMCTHIKCKOM CBHTDI 
(HopulicKnli i. pstcKnit APYCbl BepXHero TpHaca) M KOOpHreHcKoH CBUTHI (HUXK~ 
HU TpHac — KapHulicKHit APyc BepXHero Tpnaca). Masa mMoulHocTb KoOpu- 
TeHcKkoH cBuTEI (45—170 Mm), B 4acTHOCTH, ABMJaCb OMHUM U3 (baKTOpoB, 3a 
CTABIABWIHX TeOMOPOB B TCYCHHE JWINTeIbHOTO BPe€MeHH OTPHLaTb MpucyTcTBHe 
OTJIOKeHHH HMKHeErO HM CpesHero oTe0B TpHaca Ha lOro-BoctouHom Ilamupe 
HW MpeAnoMaratTbh AIMTeIbHbIN MepepbIB B OCALKOHAaKOMMeHHUM B Tpuace. B To xKe 
BPpeMA HeEOOXOAMMO OTMETHTb, UTO MOMOGHOe 2%Ke HECOOTBETCTBHE B MOLLHOCTAX 
‘XapaKkTepHO WH JIA TPHacOBbIX OTJIOXXeCHHH CMexKHbIX c FOro-Bocrounbim Tlamu- 
pom o6macreh [Tumasnaes. Tak, B oOmactH Cnutu (Llentpambupie Tumawan), 
go jaHHbim JI. H. Banua (°), MoulHocTtb HW2KHero Tpvaca cocTaBJIAeT BCero 
15 m (50 cbytos), cpeqHero tpuaca 120 Mm (400 dyros), Tora Kak BepxHe- 
TphacoBble OTJOXKeHHA (ake UcKOYaA psT) MocruraioT MoujHocTH 850 M 
(2800 cyros). 

Mavaxdt MOULHOCTb OTJOXKeHHM HM*KHEerO MU CpeqHero TpHaca CBUeTebCTBYeT 
O pe3KOM 3aMeIeHHH MorpyxkeHuAa OOnactuH lOro-Bocrounoro Ilamupa (kak, 
oueBugHO, uM Bceit LlenrpambHo-A3uaTcKoH BeTBH TerTuca) B paHHe- H cpesHe- 
‘TpHacoBoe Bpemx. B HeKOTOpble MOMeHTbI, KOTOPbIe (PHKCHPylOTCA B paspese 
‘TMOABJCHHEM H3BECTHAKOBbIX KOHTJIOMepaTOB, MpOHCXOAWJla HW MOJHAaA OCTa- 
‘HOBKa MOrpyKeHHA, a MOXKeT ObiITb, HaOJIOaMCb H KPaTKOBPeMeHHbIe ABH2Ke- 
‘HMA OOpPaTHOroO 3HakKa. OHaKoO STH JBH2KeHHA He MPHBe/IM K NMepepbiBy B CyLLe- 
CTBOBaHUM MopcKoro pexkuMa Ha TeppuTopHu lOro-Bocrouxoro Ilamupa. 


) Ynpapmenne reomo-un uM OxpaHbl Heap mpH Cosere Iloctynuao0 
Munuctposp +2 ™KHKCKOH CCP 26 VI 1958 


JlenwurpaycKknit “ocylapcrBenHblit 
yHuBepcnteT HM. A. aA. »KanoBa 


WHTHPC BAHHASA JIATEPATYPA 


f 

2 Armac pyKoBosxauyux opm ucKoraembix dayH CCCP, 7, Tpuacosan cuctema, 1947, 

mr. A-TyrKesuy, M.A. KaambtKkosa, Tp. Tax. -Ilamupek. 9kcn. AH CCCP 

r., B. 48 (1936). °C. HW. Kay HH KOB, A.Tl.H exa3peuknii, TI. 0. B a- 
orpaZos, Tam xe, B. 64 (1' 36). 4B. 7. WU puuaga, Tp. Tagx.-Ilamupcx. 9xkcn., 

r.,B. 9. (1934). ® B. Tl. Pewrapteu, Ip. Tafm.-Ilamupck. axcn. 1933 r., B. 29 

) €© D.N. Wadia, Geo _, of Jndia, London, 1944. 
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PEOJOFH A 
M. E. 3YBKOBHY | 


VCNOJIBSOBAHHE KOHXHJIMOPAYHbI JIA PEKOHCTPYKUHH 
HEKOTOPbIX YCJIOBHA NAJIEOTEOPFPA®HYECKOH OBCTAHOBKU 


(IIpedcmaeaeno axademuxcm H. C, Mamcxum 1 II 1958) 


IIpu crparurpaduyeckoMm pacwieHeHHH paspe3a HM OOOCHOBaHHM OObeMa 
OTJebHBIX CTpaTHrpaduyecKuX eAHHMIL WKOrJa He TOJbKO CaMH M0 cede 
KOMIJI€KCbI HCKOMAeMbIX, JIMTOMOrM4eCKad XapaKTepHCTHKAa OTJOXKeHHK, allu- 
aJIbHbIe MepeXOfb!l, TpaHUllbl NepepblIBOB Hw T. J., HO HM BOCCTaHaBJIMBaeMble 
10 COBOKYNHOCTH JaHHbIX H3M€HeEHMA NasleoreorpadwyeckoH OOcTaHOBKH, Mpu- | 
y pOueHHbIe Kk OM peAeveHHbIM pyOe2KaM, MOLYT CJY2KUTb HOMO HUTCIbHBIM NOATBEp~ 
XKJICHWeM TeX WIM MHbIX BbIBOJOB. C TaKHM CJlydaeM HaM IIPHLUWOCb CTOJIKHYTb- | 
CA Mp pacwieHeHHM MaleOWeHOBbIX H SOWeHOBbIX OTMO*KeHHN Cranunrpas- 
cxoro [opouKpa (').B sTuxX OTMOMRKECHHAX KOMIVIEKChI KOHXMMMOPayHbI UMe/E | 
JOBOMbHO YeTKYIO XAPAKTEPHCTHKY, MOSBOJIAICHLYIO CyYAMTb O BPeCMeHH HX CyIle- | 
CTBOBaHHA, B TO BPeMA Kak (POpHCTHYeECKHE KOMIMVIEKCbI He JaBaslM TakOH OMpe- 
jleeHHoctH. Ho vu3MeHeHMA B KOMIWIeKcax H (ayHbl WH CJOpbl, NpHypouenHble 
K OfHOMy pyOexKy HM CBHJeTeIbCTBYIOMMe O CXOMHOM CMeHe (U3HKO-reorpa- 
(PHYECKUX YCAOBUH, ABMJIHCb JONOJHUTEIbHbIM NOLTBEPAKMCHHEM FpPaHUIlbl MEXK- | 
ly yKa3aHHbIMu OTeslamMu naseorena. Jia cy2KeHHA 06 2TOM TO dayHe HEOO- 
XOJMMO OblWIO NOJYYHTb JaHHble O OaTOMeTpHYeCKHX YCJIOBHAX OacceHHOR 
AByX coceqHHUX 93NOX (UTOObI MpesCTaBHTb CTeMeHb OMHOTHNHOCTH CpaBHH- 
BaeMbIX OacceliHOB) H HX KJIMMAaTHYe€CKHX OCOOeHHOCTAX. 

Pa3ymeerca, TO BOCCTaHOBsIeHHe Mavsleoreorpacdbwueckoh OOcTaHOBKH, 
MOMHMO HCHOMb3OBaHHA B CTpaTHrpaduyeckunxX WesAX, HMeeT HM 3HAUHTEJIbHbII! 
CaAMOCTOATeIbHbIM = MHTepec. PekOHCTpyKWUMA KJMMaTHYecx ycuor > mo] 
JaHHbIM KOHXHNMOayHbl MIA MadleOWeHOBOH SNOXH B HallleM vo" oHe Ob 14 
mpopefena A. B. Heuaeppim (7), HM eFO BbIBOJbI MO3BOJINJIH TECHO *JLOCTABn lb 
B BO3PaCTHOM OTHCIICHHH BepXHEelaeoweHoBble oOTNOKeHHA Ile301KbA A 
Ilapwxxexkoro Oacceltua. Jlia nocueqHero paloua aHaNlOrHyHoe BOC’. ¢ HOBJIEHHE 
KJIMMATHYeCKHX YCOBUM ObINO NPOUSBeEAeHO 3HAUNTEMbHO No3xKe Daf. uazom (*). 

Kak A. B. Heuaes, cneqoparmui 3a Cemnepom (*), Tak uv Mapua’ npu ma- 
JICOKHMATOJOPMYECKUX PEKOHCTPYKUHAX HCXOLMJIM 3 NPOWeHTHOLO COOTHOIe- | 
HUA OTeIbHBIX py PpoOfoB, pasMualcWAxcA NO CBOeH TePpMCCPHJIbHOCTH 
(IpHHHMaeMOH TaKOl 2Ke, KaK H y COBPCMECHHBIX lipecTaBuTesleH TeX 2e POMOB). 
IIpumenc Hue MpHHunna akTyaiM3Ma B JlaHHOM cJlyuae B NMpefelax KalHOo30s. 
MOXKHO CUMTATb BIOJIHE OMpaBaHHbIM, OHAKO BbIBObI O MaJieOKJIMMaTHYeCCKHX 
YCJIOBHAX TOJIbKO Ha OCHOBAHHHM HaJIMYHA TpyNnMbl C OOEWIMM MpPOWeHTOM Xa- 
PaKTepHbIX JIA ONMpeseNeHHOH OOCTaHOBKN NpelcTaBuTeseH BPA JM 3aKOHO-| 
MePHbI, TaK Kak CJlyu¥alHoe NomasaHne XOTA Obl EAHHCTBEHHOFO MpelcTaBuTela 
pola Cc TepMOPUMbHOH XapaKTePpMCTHKOH, OTMMYHOHK OT COOTBETCTBYIOMIEH Xapak- 
TePHCTHKH Y BellyuleH TpPyMMbl, MORKeT CYMECTBEHHO HapYIIMTb NPOWeHTHbI!e OT-| 
HOWeHHA MexKy rpynnamu. Kpome Toro, ocraercA HEOObACHHMbIM COBMECTHOE } 
HaxomwKMeHHe THNMYHBIX MpescTaBuTeseH, XapakTepH3yIOUlUX pe3sKO pasJiMuHbIe } 
KJIMMATHYeCKHE YCIOBNA, KaK, HallpHMep, TporMyeckue u Oopeabuble. B cBonX) 
MocTpoeHusax (cM. pc. 1) MBI NpHHAM TepModHIbHOCTh OTJebHbIX rpynn) 
pOMOB, HCXOMA 3 MaHHbIX TO COBpeMeHHOH dayHe, HO MOMMMO KauecTBeHHOH | 
XapaKTePHCTHKH BBEM HM KOJIMYeCTBEHHYIO, a HMCHHO: yuJIM UNCIO BUOB) 
M PaSHOBMJHOCTeH y OTJCbHbIX POJOB B KarkOH PpyMie us NWaseOWeHOBbIX Hi} 
SOLCHOBBIX OTJIOXKEHHH MW YaCTOTY BCTPeYaeMOCTH SK3eMIVIAPOB JIA Mpescra-} 
BUTeeH Kaxkoro posla. Jat cpaBHeHHA Ha CXeMe IIPHBeeHbI HU MpOeHTHbIe CO} 
OTHOWeCHHA MexKY OTMeIbHBIMH rpynnamMy. | 
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Maneayenobar goywa 
|(Ciisparchar u Kambuvunckan cburby 
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Puc. |. Kaumaraueckue “a OaTOMeTpu4ecKHe ycaOBMA MameoweHoBOrO uM HHXKHESOWeHOBOrO GaccefHoB paliona cOmuxxeHua” Boarn u Jona, 


BOCCTAaHaBIMBaeMbIe 10 cbayHe MOJIJIIOCKOB. 


a@— uHTepBan pacnpocrpaHeHua, 6 — HHTepBa XapakTepHoro pacnpocrpaHeHus, 6 — KOH- 


Typ Raama30Ha PaCIPOCTPaHeHHA ANA MaNCOWeCHOBbIX POAOB, 2— KOHTYP PaCMPOCTpaHeHHA IIA HHKHEIONCHOBHIX POOB 


Tlaxeonenosytt Gaccetin (Tena cy6Tponuueckail KnuMaT, npHOnHKaouHtica 
K TponmHyeckomMy) 


Huxknesoue Hopbifi Oaccefin (Tens KauMaT, NpHOnHKaioulriicA K yMepeH- 
omy) 


DayHucTHY 


Tlopoq, xapakTepHble AA TeX Tpomuyeckux Mopelt 7 
(16,7 %). 3uauuTembHoe KOMMYeCTBO BHJOB, KOJH4eCTBO’ 9K3eMII- 
AAPOB OT eqHHUUbI WO HECKOJIbKHX MECCATKOB 5 

Tlopogu, xapakTepHbe Id TeMIbIX H yMepeHHBIX Mopei 13 
(31,0%). 3HauqHTeAbHOe KOJIMYeECTBO BHOB, wnote 9K3eMIIAPOB 

Tlo aKTepHble Jd yMepeHHBIX Mmopelt 

Topoms ie pee AA yMepeHHBIX H XOOMHEIX Mopeli 2 (4,7%) 

Tlopoaut, xapakTepHble WA XOMOLHEIX Mopeli 

Tlopogut, xapaKrepHsle Ama Mopeli BCeX KAHMATHYECKHX Mpo- 
BHHUHH 20 (47,6%).' Muoro BHAOB, KOJMYeCTBO SK3EMMIAPOB OT 
CHHHU Oo MaccoBoro MOABJeHHA yCTPHUbl 


Bcero 42 (100%) 


e 


———— ess 


ckKHe WaHHbe 


Tlopogh, XapakTepuble JA TemmbIx Tpomayeckux Mmopelt 

Tlopogsl, XapakTepHble JA TenbIxX H yMepeHHEIX Mopeli 7 (31,8%) 

Tlopogbl, xapakTepHble WIA yMepeHHEIX Mopei 2 (9,1%) 

Tlopogbi, XapakTepHble Jt yMepeHHBIX H XOMOQHBIX Mopell 4 
(18,2%). SHayHTembHoe KomMUeCTBO SK3EMIIAPOB H BHOB 

Tlopogu, XapakTepHble 2A XOOHBIX Mopeli 

Tlopogsl, xapakTepHnle 2a MopeH BCex KMHMAaTHUeCKHX Mpo- 
BuHiuH 9 (40,9%). Muoro BAAOB, KONHY. 9K3EMMIAPOB OT EMH 
RO coTex 


Beero 22 (100%) 


BatTomeTpuueckne yc OBA 


O6nacrs marepuKosoli cryMeHH, HcKMmo¥aA MaTepuKoBbIit CKIOH 
a cynpanutopambHy10 SOHY 


O6nacTb MaTepHkoBoli cTyNeHH, HCKIOUaA MaTepHKOBbI CKO 


TT eyauue. Poms, pactpocrpadeHHsle BO BCeEX KAMMATHYECKHX MPOBMHUHAX, B rpapuKe He yuHTsIBaIOTCA. 
Pum S 


NAH, 7, 123, Naj3 3y6xoBa4 


G. 
: ~ _ IPC Ar. 
BUTeeH Ka2KOroO po/sla. Aas CpaBHeHHA Ha CXe€Me IIpHBeJeHbI HW MpOWeHTHbIe Co- 
OTHOWCHHA MexkKY OTHeCJIbHBIMH PrpyiiiaMyH. 
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M3 puc. | Buguo, uro Kak masieoleHoBylo, Tak 4 B SOILeCHOBYIO STIOXH OUeHb 
MPOKO ObIJIM pacnpocTpaHeHbl KOCMONOJIMTLI, XOTA MU OTHOCALLMeECA K pasviny- 
IM FONaM. Sa HHMH NO yJesbHOMy Becy pacnoviaraerca rpynna, mpeycTapwer-. 
Axl FOMAMM, PaCNPOCTpaHeHHBIMH HM B TeNJIOM, H B YMepeHHOM KJIMMaTe. Ora 
yylna NOYTH OAWHAKOBO MpeCTaBJIeHa KaK B MaJIeOMWeHOBOe, Tak HU B HUKHeE30LIe- 
BOE BPCMA, UTO CBUACTEbCTBYET O TOM, UTO B OOMIeM JIA HAX ObIIM XapakTepHEl 
PHOJM3HTeNbHO OJMHAaKOBbIe KJIMMaTHYeCKHe ycJIOBuA. Cueyyioue rpynnpt, 
MM3KHe TIO CBOeMy OObeEMY M NO MpMyfOueHHOCTH BUAOBCrO pasHocOpa3sna u 
JIbINOTO KOJIMYECTBA VHAMBUYYMOB, B TEX HM JIPYFHX OTJIOXKeHHAX Kauect- 
HHO COBEPINeEHHO Pa3JIMUHbI. OHN-TO Hu MpHAaloT cyOTfomuyecknii u JarKe He- 
<OJIbKO TLONMYCCKHH OTMeYaTOK KJIMMATHYeCCKUM YCJIOBHSM MavleOleHORoro 
acceliHa MH OTMeUATOK Coulee yMepeHHOrO KJIMMATa — YCJIOBUAM HV>KHeSOLLeHOBOrO 
acceliHa. PasHooOpa3ve anfoBporo cocTaBa uM Ooubuloe KOuIMUeCTBO BCTpe- 
4EMBIX B STHX TEyNMaX SK3eMIVJIAPOB FOBOPUT O HasIMYHH HanOosee Oaronpn- 
THbIX YCJIOBMM ]\Isi UX MpeycTaBuTeseH B COOTBETCTBYIOILYIO SMOXy, a cule- 
BATEIbHO,  MOTBEPKaeT  ACCTIOBeFHOCTH MpefviaraeMOH PpeKCHCTPyKUHH 
TMMaTHYeCKHX YCJIOBUH WH HX H3MeHeHHH. 

Haxoxyenne B oOmlecTBe mpeycTapuTesel, XapaKTepHbIX JWI CM@XKHBIX 110 
-PMO*PHbHOCTH py, MO*KEeT yKa3bIBaTb Ha HECKOJbKO OovbILyIO Mpucnocob- 
2HHOCTb OTJ€/IbHbIX POJOB K H3MCHEHHIO TeMMepaTyPpbl B Mpomsom. Haxoxye- 
7@ 7Ke CJMHHUHBIX NpeACTaBUTeeH U3 pe3KO OTJHYHbIX MO TepMO@UbHOCTH 
yy (HeCOXOAMMO NOMHHTb, TO, Mbl HMeEM JeIO C OPHKTOLeHO3aMH), MOXKHO 
ICCMATPHBaTb KaK Ppe3yJIbTaT CyyalHOrO MoMayaHuA, B MepByloO Ouyepesb, 
IMMMO, 3a Cy4eT 3akOCa TeYeHHAMH. O HaJIHuMH TeYeHUH CBUeTebCTByeT 
MueHHOe» paciipocrpaHeHve HEKOTOPbIX FpyMM MCJWIOCKOB B KaHEBCKOli CBU. 
. B BOubCKHX COAX CbI3PAaHCKOL CBHTbI CPM CTEHOFAaMHHHIX KOMIJIEKCOB 
TpeualoTchA WHPeHbl, ABHO ClOJla 3aHECeEHHbIe, TAK YTO NPHBHOC HU MepeorTox*e-. 
4€, HCCOMHEHHO, HMeCJIM MeCTO B JlaHHbIX Oacceinax. 

PasM4uMA TeMMepaTypHbIX XapaKTePHCTHK MaJIEOIeHOBOTO HU HU xKHESOLLEHO-, 
oO OacceHHOB, a paBHO H UX OaTOMeTPHYECKHX YCNOBMM, [WIA HariAQHccTu 
)Ka3aHbl Ha CX€MEe B BHJe rpaduKa (cM. puc. |) 

MutepecHo OTMeTHTh, YTO PEKOHCTPYKUMA KJMMaTHYECKHX YCJIOBHI BepXHero, 
1a HW NepBOH NO 1OBMHbI Nasleorena WA OOAaCTH, BKIOUAaICHeH M Halll pakou, Ha 
‘HOBaAHMH COLOlTAaBJICEHUA pacipocTpaHeHHA riayKOHHTOBbIX (OpMallni HW KJIH- 
ATHUCCKOH MpvypOueHHOCTH 30H COBpeMeHHOM PiayKOHUTH3aMN (°) JaeT B 
meM CXO{HYy10 Kaptuny. Ja Hauiero paliona B CpewHeM Noyuaercsa KIHMaTH-. 
KasA OOcTaHOBKa, COOTBETCTBYIOILaA COBPeEMeHHOMY TPOMMYECKOMY HM cpeH- 
MHO-MOpcKOMy NoscaM, B KOTOPpOH MOL Ppa3BUBaTbCA TeMJIOBOLHbIM MOpCKOH 
\cceliH C sleTHeli TeMMepaTypoli Ha NOBepXHocTH, NpeBbiuarcuel 15°. 
| MayHa MowIOCKOB, Kak Ooulee TOHKHH MHIMKaTOp H3MeHeEHHA KJIMMaTHYeC-. 
IX YCJIOBHH, He TOJbKO NOLMTBepxaeT SsTY COMLy!IO COcTaHOBKy, COyCJIOBJIeH- 
MO COOTBETCTBYIOUIMM fYeorpadbHyecKHM TOJIORKeHHeEM PacCMaTPHBaeMbIx 
(CC€HHOB B NaJieoreHe, HO H MO*KET yKa3bIBATb Ha TAKHe H3MCHCHHA B KJIMMATH= 
KHX yCIOBHAX (MbI Nosaraem ('), YTO OHM ObIIM BbISBAHbI B HaYasle HHKHEerO 
WeHa pacmpocTpaHeHHeM B JaHHOM paliOHe XOJIOJHbIX TeYeHHH), KOTOpble He 
\XOAAT OTPaxKeHHA B JOKYMeHTAaX HeEXKUBOH MpHposbl. 

_ Takum o6pa30m, KOuIMueCTBeHHaA XapaKTepHCTHKA OTJeJIbHbIX FpPynmM NOMO-. 
eT CjlelaTb KayecTBeHHy!O Oovlee YOCMNTeJIbHOH WM HaliTH WCTOJIKOBaHHe Ha- 
(HOaeMbIM OTKIOHeHUAM. IlosTOMYy OHA JOJOKHA ABJIATbCA OOAZATEMDHON TPH, 
JOBEJEHUM MaJleOKJIMMATOJIOPMYeCKUX PCKOHCTPYKIMH MO JaHHbIM KOHXHJIMO- 


1YHBI. 
Tloctynuuto 
1. II 1958 


UWMTHUPOBAHHAA JIMTEPATYPA 


1M.E.3y6Kxospuu4, JAH, 108, N 4, (1956). ? A.B. Heuaes, Tp. O6uy. ecTeCTBO-. 
nm. Kasanck. yuus., 32, Nd 1 (1897). *M. Semper, Zs. d. deutsch, geol. Gesellsch., 
(1896). 4H. Farshad, Mém. Soc., Géol. de France, nouv. sér., 13, fasc. 4, mém. 30 
336). *® H.C. WlarcKu it, Copem. no ocaqounbim mopogam, B. 2 (1955). 


527: 


floraanes Akagemun nay CCCP 
1958. Tom 123, Ne 3 


H. H. JIAMMHA 


HOBbIE JAHHbIE MO CTPATHFPA®HH KAPBOHA YCTbSsI p. JIEHDbI! 


(I1pedcmaeaeno akxademuxom JI. B. Haauexunoim 28 VI 1958) 


Ha ocHoBaHHuH MOHOrpatbuyeckoro H3yyeHHA OpaxMonox, COoOpaHHbix Jé 
tom 1957 r. E. M. JltorKepuyem u B. JI. Hukudoposok u3 pa3pe3a ocasouHo! 
TOJMLM CeBepHOH yacTH Xapay/axCKUX Pop, BCKPbITOH Ha MpaBoM Oepery ycrTb; 
JleHbl HemocpefcTBeHHO Bbllle Mbica Kpectax, BbIABHJIOCb pa3BuTHe B Ceeep 
HOM Xapay.Jlaxe OTJIOX%KeHHH, MO BO3PaCTyY COOTBeETCTBYIOULMX BepxXaM BuH3e 
ckoro HM HaMiopcKoro sApyca HM CcpefHero KapOoHa. 

OrjoxXeHHA BePpXOB BH3eHCKOrO Apyca H HaMiopa OOHMMAIOT TIO MOILHOCT 
NATHACCATHMETPOBbIN HHTepBa paspe3a, MpeCTaBJIeHbl H3BeECTHAKAaMH HU 3 
JieraioT, Mo mpeyctaBsieHuamM E. M. Jliorkespunya u B. JI. Huxudoposok, Hen 
CpeCTBeHHO mo KpectaxckoH (no A. A. Mexsuuxy (*)) KOHrOMepaTOBOH CBE 
ToH. Bo3pacT oTjoxeHHH STOO TIATHAeCATHMeTPOBOrO MHTepBasa paspesd 
HM B TOM 4HCJIe OTJOKeHHH, HeMOCcpeACTBeEHHO MOCTHMAIOULHX KpPeCTAXCKY 
KOHIJIOMepaTOBYy!IO CBUTY, MO OpaxHvonojsaM B Wesom onpegenasca A. IT. Pe 
taem (cOoppt A. A. Mexsuska, 1953—1954 rr.) kak TypHe — Bu3e, Ha OCH 
BaHuH 4ero, a TaKxKe Ha OCHOBAHHH MpexKHUX ONpesesweHnh Opaxuonog no cbc 
paM pAya NpesuecTByiouux uccegqoBateneH (A. WM. Tyces, C. C. Onetuma 
CKabIBaOCb peAcTaB/leHHe O pa3sBUTHH B CeBepHOM Xapayslaxe H3 HHKH 
KaMCHHOYTPOJIbHbIX OTJIOXKCHHH TOJIbKO OTJIOXKeHHH TYPHeEHCKOFO HW BH3eHCKO! 
APYCOB, MPH4eM MOCEMHHX COOTBETCTBYIOULHX CKOpee BCero efO HH2KHEH UAaCT 
H werouyaaca y Hac ayHa OpaxHonod, NO3BOAIOWLAA TOBOPHTh O pasBHTHH B pa 
CMaTPHBaeMOM paiioHe BepXHeit UacTH BUu3e, a TaK>%Ke HaMiopa, MpecTaBvlext 
clenyionimad popmMamu: Diaphragmus elegans Weller (muoro), Antiquatoni 
ex gr. hindi (Muir — Wood), Spirifer logani Hall., Spirifer increbesceformi 
sp. nov. 

Orjox%KeHuaA cpeqHero KapOoHa, MpecTaBeHHbIe YepHbIMA TIHHUCTHIM 
ClaHWaMu MH aleBpomuraMy u BolqeneHHble A. A. MexpusKom (') B THKCHHCKys 
CBHTY, 3alera‘or HeMOcpecTBeHHO Ha KPeCTAXCKOH KOHTOMepaToBOH Tol 
mei ¢ dayHoH pa3Horo Bo3pacra, OOHMMaloulero cTpaTurpaduyeckuii HHTe} 
Ball OT CHlypa MO HW KHero KapOoHa BKMIOUUTeIbHO. MouHocTh cpeqHeKaMeH 
HOYPOJIbHbIX OTIO%KeHHH OKOO 80) m*. H3yyeHHaa Opaxuonogosaa cbay 
TIPOMCXOAMT MPeMMyULeCTBeHHO H3 HHMXKHeH MOMOBHHbI THKCHHCKOM CBHTbI 
mpefcraBlena cileqyiouuMa BYyamu: Chonetes ex gr. carboniferus Keys 
(mHoro), Buxtonia sp., Linoproductus ex gr. neffedievi (Vern.), Dictyocla 
stus taiyuanfuensis (Grabau) var. tareiaensis Ein., Spirifer cf. baidatschens 
Lapina (o4enb Muoro), Spirifer cf. occidentalis Girty, Neospirifer (?) amer 
canus sp. nov. 

VntepecHo OTMeTHTb, YTO BIepBbIe MHeHHeE O CpeHeEKaMeHHOYTOJIbHO! 
BO3pacTe STHX OTJOMAKEHHH ObIO BbICKasaHO euje M. H. Uepupnmesyim, KOTOpbh 
ompeleiaat dayHy mo cOopam 9. B. Tonna 1883 r. uw ene panbme mo cOopa: 


ee 


* He uckmoueHa BO3MOXKHOCTb HECKOJIbKO 3aBbIILeHHOH OMeHKM HX MOLLHOCTH BBHLy HM 
ACHOCTH MOKA MOMOKEHUA MOMOWIBAI BEpXHero KapOona u3-3a HeocTaTKa (ayHucTu4ecKon 
MaTepHawia. 


528 


. A. Byure. Ora touka 3peHus, BNocnexcTBHH ompoBepraBliasica psaAyoM uc- 
leloBaTeieH, HaYHHaeT 3aBOeBbIBaTb OOIee Mpu3sHaHHe. OcHoBHaA mpHunna 
A3ZJIMYHOTO TOJIKOBAHHA BOspacta XapayJlaxcKol dayHbl “3 paccMaTpHBaemMon 
iCTH Ppa3pe3a COCTOHT B TOM, 4TO 9Ta (hayHa BOOMLeEM MaJIO NOXOXKa Ha TY XO- 
NIHO H3BeECTHYIO CpeHeKaMeHHOYroulbHy!o (ayHy, KOTOPasd WIHpOKO pacmpo- 
paHeHa B 3allafHbIX PpaHOHaX Pa3BHTHA STHX OTJOXReHHH, B YaCTHOCTH Ha 
pase, B I[loqmockosbe u JjonOacce. Ho ona Tak 2Ke MalO NOxOKa Ha Ty, KO- 
paw MpPHCyTCTByeT B HeMOCpeACTBEHHO BHIllle 3aeralouluxX ONpekeeHHO HHK- 
SIEPMCKUX OTJIOXKeCHHAX KaK CaMoro XapayJlaxckoro xpeOTa, Tak H B CHH- 
JOHHYHBIX HM OTJIOMKCHHAX OM KANWIUX aPKTHYeECKHX PaHoHoB (HoBaa Sema, 
auMbIp). CpaBHeHve Halllero MaTepHiasla MO BO3MOXKHOCTH CO BCe€MU 3BeCTHbIM 
) JHMTepaType MH KOJIVIEKIMAM NPUBeNO HAC K BLIBOLY O TOM, UTO 3Ta dayHa O6- 
APYXKHBAaeT B LWeIOM HanOoublllee CXOACTBO Cc OpaxuonozoBoh dbayHoH HW xKHeH 
ICTH N€HCHJIbBaHCKOH CucTembl CepepHolt AMepHKH, HO cOep2xKUT, KaK BHHO 
3 CIIMCKa, H HeKOTOPble QIeMeCHTbI eBpOTeHcKHX cdbayH. XapakTepHOH uepToH 
ACCMATPHBaeMOrO KOMIVIeKCa ABJIAeTCA, KAK BUHO U3 MpMBeseHHOrG crucKa, 
WIHOe OTCYTCTBHe B HEM TaKOli XapakTepHeiimeli uM WOBCeMeCcTHO pacmMpocTpa- 
SHHOH B CpemHeM KapOone rpymnbl OpaxHonog, KakOli ABJIAIOTCH , XOPHCTUTHI. 
Takum o6pa30M, BeCb H3yYeHHbI OpaxHONOAOBbIH KOMIVJICKC TOKCHHCKOM 
STI IPH BCeM CBOeM CBOeCOPa3HH B IeJIOM BCe-TaKH OMpeeeHHO CBHJeTeJIb- 
‘BY€T O CPCHeKaMCHHOYFOJIbHOM ee BOspacTe. BnowHe BO3MOXKHO, UTO CaMBle 
2pXHHe COM paspesa MOTyT OITb OTHECeEHBI K BEPXHeEMY KapOOHy. OTOT BOM 
JC MOXeET ObITh PeWICH TOJbKO B PesybTaTe THWlaTeMbHOH MOHOrpaduyeckolki 
Spa6orKu Bce OpaxuonosoBolt nocsofHo coOpaHHo dayHbl U3 STOH uacTH 
43pe3a, a MMeHHO — OpaxuomogoBol, moToMy TO Apyrue rpynnp cbayHbt 
‘TOM paspese CpaBHHTeJIbHO HeEMHOTOUHCJICHHEI, a (POPaMHHNdep HET COBCeM. 


. Bcecow3Hbllt Hay 4HO-NCCeLoBaTebCKH Tlocrynus1o 
reoOro-pa3sBeMOuHbl HePTAHOM MHCTHTYT 26 VI 1958 


WMTHPOBAHHAS JIMNTEPATYPA 


1A. B.3uMxKuu, Martepuaapi mo reonornu 4 MosesHbIM uckon. CeBepo-Boctoxa CCCP, 
#1 (1957). ? H.H. Jlianuna, Tp. BHAIPH, s. 108 (1957). 3 A. A.MexXBUMJAK, 
AH, 108, Ne2 (1956). 


O TAH, rv. 123, Ne 3 


Jloxnann AkawemMmun nayk CCCP 
1958. Tom 123, Ni 3 


A. A. HAKOHOB u E. A. YEPEMHCHHOBA 


HOBbIE JIAHHbIE O MO3MHE- WH NOCJIEJIEMHHKOBbIX MOPCKHX, 
BACCEHHAX HA 3ATIAJE KOJIbCKOrO NOJIYOCTPOBA 


(II pedcmaeaeno axademuxom JI. B. Haauexunoim 28 VI 1958) 


CoBpeMeHHbIH Mesopelbet, PopMupoBaHHe H pacmpeyesieHHe KOMIIVIeK 
JI€IHHKOBBbIX OTJIOXKeHHH Ha KoOJbCKOM II-Be, KaK H B APYrHX OKPaHHHbIX uacT? 
@eHHOCKaHJMH, ONPeleIAHCh B MO3HEeJHHKOBOe BPeMA TeECHbIM B3aHM 
JeHCTBHeM Hcuesaloulero JICMHHKOBOTO MOKPOBa, H30CTATHYeCKHX MNOJHAT 
HW KomeOaHHH YpOBHA OKeaHa. C 9TOH TOUKH 3peHHA OCOObI MHTepec Mmpecré 
JIdeT BeCbMa CJla6O H3yYeHHAaA JO CHX Mop 3anayquan MaTepukoBas yacTb Ko 
ckoro m-Ba. KommuieKcHble HCCJlelOBaHHA MOCJIeqHUX JIeT, C HCNOJb30BaHy: 
reomopdboviorHyeckoro, cTpaTurpaduyeckoro, JIMTOMOrMYecKOrO H mMaJleoH 
JIOTHYECKOFO METONOB, MO3BOJIMJIH BbIACHHTb PAX BOMPOCOB, KaCaloulHxcaA p 
MpocTpaHeHHA WU YCJIOBHH CYUeECTBOBaHHA 3ecb NO3qHe- WH NMocMeeqHHKOB 
OacceHHOB H CYLIeCTBeHHO JONOJIHUTb pexHHe TaHHble (1°). 

OcaqkH NosfHe- WH MOCJIele{HHKOBbIX MOPCKHX BOJOe€MOB paclipoctpa 
IOTCA B BUMLe Cy*KalOulHxcsA OT 6 Jo | KM NoNOC No JempeccusaM, BbITAHYTHIM C 3a! 
Wa M tro-3alayja Ha BOCTOK H CeBepO-BOCTOK H 3aHATbIM B HacTosulee Bper 
pp. Jlorroi, Horo u ux nputoKamu Slypu-hoxu u TDuppac. Onn o6napyxeubl 
BCeM IIpOTA2KeHHH p. JloTThI (B Mpezetax CCCP), yMenbuiaxAcb B MOWLHOCTH K BE 
XOBbIO (OT H€CKOJIbKHX JecaTKoB Jo 10—15 Mm), a B HW>KHEM H CpeyHeM TeyeH 
p. SlypH-HoKu, B BepxoBbax p. Ilaatco-Hoxu vu no p. Hayreu — Jo a6comic 
HOH BbIcoTH! 115—120 m. 

Ilo xapakTepy sayleraHunA, MexaHHueCKOMy COcCTaBy HM TeKCTYPHbIM OCOG6 
HOCTAM BbIJe@AIOTCA TPH XOPOUWIO BbiepAaHHbie Ha H3YYeHHO TeppHTOp) 
TouMH: 1) MeHTOUHbIe TIMHbI, 2) COMCTHIC PIMHbI, CYPIMHKU HM cynecn, 3) T 
KOSEPHHCTble MeCKH MH CyMecH. OTH TOMI OCaLKOB OTHOCATCH K JBYM KOMMIG 
cam — IloprmaHaua u Oosac. 

Komuaeke Iloptaaujzus. Camoe nuskoe crparurpadpuueck 
H THINCOMeTPHYECKOE NOO%KeHHE 3aHHMAIOT JICHTOUHIe OCALKH, KOTOPbIe BCTT 
YalOTCA HCKJIOUHTEIbHO B OCeBbIX YaCTAX KPYNHbIX Jlempeccuii, momocaMu 
puyol no 1—2 xm. IIpegcrapnenbi onM TaHHaMM CHHero, B BepXHHX yYacT 
MHOra KOPHUHeEBOTO UWBeTa, MWaCTHUHbIMH, C YeTKOH TOpH30HTaIbHOH UI 
claOOH30rHyTOH JICHTOUHOCTHIO. TouMHa JICHT, OTMUAIOULUXCA MO MexaH 
yecKOMY COCcTaBY, KONeOuleTCH OT Joule MuIIMMeTpa Jo 2 mM. B nepudepu 
CKUX YaCTAX MCCTOHAXOAKCHHA JICHTOUHBIX OTJIORKCHHH, OCOOeCHHO Ha KpaliHi 
3alaye, IJIMHbl CMeHAIOTCA CyMeCAMH H peKe TOHKOSEPHHCTbIMH ecKa 
B jommnax pp. Jlorrst u Aypu-fioku MakcuMaJIbHbIe OTMeCYeHHbIe MOULHOC: 
JCHTOUHEIX OTOXKEHHH CocTaBIAIOT 4—5 M, a UX BBIKJMHUBaHhe 3acuKcupoBa: 
Ha BbIcote 105—110 m. | 

Bie 3ameraeT TOMA OCaKOB, B KOTOPOH Yepexyiorca MponwmacrKH cepi 
WIM KOPUMHEBEIX TINH C KOPHYHEBLIMHM CYTJIMHKaMH, CyMeCsAMH H pexke mecKaM 
Ilecku Hw cynecH mpHypouenb Ha nepHepHu K HWXKHHM YacTAM paspesoB, & 
OCeEBBIX YaCTAX MeMpeCCHH CilaratoT BepXH TOMI, NepeKpbiBad Gowee PIMHUCT! 
ocanku. IfoxoOubie oTOxXeHHA 3aHUMAIOT OouIbIUMe MoMA no cpaBHenh 
C JICHTOUHBIMH, HO MOUIHOCTh HX TakxKe He MpeBbiuaer 3—5 mM. 
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B Bepxueli vac JleHTOUHBIX PMH HM B 3aseratomlelt Ha HUX TOJILLE CJIOHCTbIX 
HH, CyIIMHKOB H CymeceH HalieH MpeCHOBOJHO-COJOHOBAaTOBOMHbILi KOM- 
WEKC AMATOMOBHIX, XapakTepHblii AIad Mopsx Tlopraanqua* (ran. 1). 


Ta6munna 1 


IIpecHosoy- 
CouloHo- HbIe H 06 
JIaHK TOH- pacta~ 
Bug Bowuble H | npecHoBon- HUA H Betpeya- 
MopcKHe | HO-cO0HO- EL JOHHbIE €MOCTb 
BOJHBIe 


lelosira scabrose Ostr. 

i. italika (Ehr.) Ktz. 

etracyclus lacustris Ralfs. 

Tagilaria brevistriata var. subcapitata 
Grun. 

tr. lapponica Grun. 

r. pinnata Ehr. 

ynedra ulna (Nitzsch.) Ehr. 

unotia faba (Fhr.) Grun. 

. praerupta Ehr. + var. var. 
rustulia vulgaris Thw. 

avicula tuscula (Ehr.) Grun. 
innularia lata (Breb.) W. Sm. 

. Microstrauron (Ehr.) Cl. 

phora ovalis Ktz. + var. var. 
ymbella aspera (Ehr.) Cl. 

. lanceolat'a (Ehr.) V. H. 

elosira sulcata (Ehr.) Ktz. 
ctinoptychus undulatus (Bail.) Ralfs 
‘yalodiscus radiatus 

var. arctica Grun. 

habdonema arcuatum (Lyngb.) Ktz. 
rachyneis aspera (Ehr.) Cl. 

iploneis interrupta (Ktz.) Cl. 

), Smithii (Bred.) Cl. 

litzschia granulata Grun. 

I, navicularis (Bred.) Grun. 
Jampylodiscus echeneis Ehr. 


EquHuuno 


+ 
+ 


++4+4+4+4+44+4+444+4+ 44+ 
+t+t++++4+4++4+4++ + 


++ 


+ 


t4+++++4++ 


+t+t+t+4+4++ +4 


B cocraBe KOMMeKca (OpMbI pPa3JIMYHOH IKOJOTHH MH MpOMCXoxeHHA: 

1. [Ipecnopoyubie BHAbI apKTO-aIbIMHCKOM MpHpogb, OOnTaIoNMe B pH: 
)PeXKHOH, MEJIKOBOZHOM 30He O3ep H peK ceBepa (Tetracyclus lacustris, Eunotia 
aba, E. praerupta, Fragilaria lapponica, Frustulia vulgaris, Pinnularia 
ata). 

2. CoJOHOBOJHbIC H MOPCKHe 3JIeMeHTbI — OONTAaTeIH MHTOpamu: Trachyneis 
ispera, Diploneis interrupta, D. Smithii, Nitzschia granulata, N. navicula- 
is. 

Ileppas rpynna kouM4ecTBeHHO Mpeobagaet. Mope Iloptaangusa B Oacceline 
.. JIOTTHI ObIIO CHJIbHO OMpecHeHoO. 

B mbwibiesbix cnekTpax ocafKoB [JoptiaHyqua mpeoOsafaeT nbiibila Tpa- 
AHMCTHIX HM KYCTAPHHUKOBbIX pacTeHHH (KapJIMKOBbIan Oepesa 46—75%, 
epeckoBble 6—7%). BcetpeyeHa Mbliblla NoubIHel, Jle6eqOBbIx. CocTaB cop 
OraT — MHOFO 3@JICHbIX MXOB, NamopoTHHKoB (Polypodiaceae) wu MmaayHos. 
‘aKOl COCTAB CBUJETEJIbCTBYeT OO OTKPHITOM PeKOJIECHOM HJIH 6e3J1eCHOM JIaH]- 
lapTe OKPY2KAalOUlLHX MPOCTPaHCTB C 3apOCJIAMH KapJIMKOBOH Oepesbl, Cc pasBH- 
bIM TPaBAHHCTbIM HM MOXOBbIM IIOKPOBOM. 

TlocreneHHocTb Mepexoya JICHTOUHbIX OCAKOB B_ BBILMeIeKAallyIO TOUJIILY, 
XOJICTBO HX [TpaHyJsIOMeTpHy¥ecKOrO HM XHMHUeCKOTO COCTaBOB, TocTeneHHOe 
BeJIMUCHHE KOJIMYECTBA COJIOHOBOJHbIX BHJOB HAaTOMOBbIX — BCe 3TO IIO03BOJ1A- 
T TOBOPUTh O MOCTeMeCHHOM MIPOHHKHOBCHHH B IIPHJIeqHHKOBbIM OacceliH coule- 


* J[vaTomopble avasmu3bl mpouspeqenbt E. A. Uepemncnuosoli, oruactu T. Il. Jlak u 
. TI. )Ky3e, mbimbuesrie — P. M. Jle6exesolt, A. H. Myxauesoit u H. J. Aranosoit. 
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HBIX BOQ Tpancrpeccum [loptiangqua. Ocomonetve, O1HaKO, He 3allWIO HasleK¢ 
43-3a OOO AIMHbI 3amMBOB, HX MaJIOM WIMpHHbI MH rayOMHbI WM yCHJIeHHOr 
HOCTYMIeHHA TAMbIX JeMHMKOBLIX BO. Oto cormacyerea c Jannpiu T. VW. T : 
peuxoro mo Tystome (?). | 

‘Vi3yaenue ycroBu 3aleraHuA OCaKoB, HX rpaHyJOMeTpHyecKoro COCTaB} 
HM *aluaIbHbIX H3MCHeEHHH, MOATBepKAeHHOe MeXaHMYeCKHMH aHaJIH34MH, MG 
Ka3biBaeT, YTO HaKOMeHve OTMOXKeHHH MpOMCXOAM0 B MpHOpexKHbIX wacTAl 
3ajI4Ba IIPpeMMyllecTBeHHO 3a CyeT MepeMbIBa MOpeHHOrO HM MIpHHeCeHHOTO T& 
JIbIMH JI@AHHKOBbIMH BOMaMM MaTepHasia, a B WeHTpaJIbHbIX wacTAX — IlyTe? 
ocaxkeHuA JeqHAKOBOH MyTH. Iloce MakcHMaJIbHOrO pacMpocTpaHeHHA TpaHe 
rpeccuy, BacpukCupOBaHHoro B COXPaHHBINUXCA BO MHOTHX MeCcTax OeperoBbl 
tbopmax, mope IlopraaHqua Hayao orcrynaTb (perpeccna JIMTropHHa OKeaHuKa, 
4TO MIpHBeoO K Ooulee NecuaHHCTOMy CocTaBy BepXHHX TOPH3OHTOB B OCeBBIX 4ac 
TAX 3a/IMBOB H YBeIHYeHHIO MpHOpeKHbIX MPeCHOBOAHbIX BHUOB JHAaTOMOBbI 

Komuaekc dowmac. Ocagqku tTperbeli TomH saleraioT y3KHM 
(qo | KM) HoocaMH HCKJIOUHTeJIbHO BOCeBBIX YaCTAX Menpeccui, OyAyIM yacTHUH 
BJIOXKeHI' B BbILWeOMMCaHHble OTIOXKeHHA. OHH MpeCTaBJIeHbl MecKaMH cepon 
iBeTa, MPeHMYyUeCTBeHHO TOHKO3e€PHUCTHIMH, OJHOPOAHBIMH, C YeTKOM MeIKO! 
KOCO-BOJIHUCTOH COHCTOCTbIO NpHOpexHoro Tua, pexke Cc NapaWIeIbHOU ropk 
30HTANbHOH HH BOMHUCTOH cAouctocTs1o. MouHocTh Mx MocTuraeT MectTa 
15—20 m. Kpepxy OHH HepeqKO NepexoAAT B COMCTHIe CyIIHHKH H TOLL 
PIMHbl MOUHOCTHIO 1—3M. KpoBsia 9TOTO KOMIMJIeKCa MpOC/exKHBaeTCA XOPOLLId 
noBbilaach c 80 M B HH30Bbax p. JlorTH! 70 120 M B ee BepxXHeM TeYeHHH. 

Kommuekc ]MaTOMOBBIX B 9THX OCaAKaX COCTOHT H3 CuJleMyIOWlMxX BUI 
(ra61. 2). 


é Tipecupie 06 
B OMOHOBOT-| y\inpecno- | [lnaHKTou- pactTa- 
uy HbIe H MOP-|poqHo-cow0- HbIe ae MOCTE | 
CKHE HOBOJHbIe OnE 


Melosira sulcata (Ehr.) Ktz. + + eMHHUN 
Coscinodiscus sp. + + e(HHK4H 
‘Grammatophora sp. + + eMHHUE 
Cocconeis scutellum var. parva Grun. + + pelKo 
C. scutellum var. stauroneiformis Grun. + + eHHHUE 
Diploneis Smithii f. rhombica Mer. + + yacTo 
Trachyneis aspera (Ehr.) Cl. + + wactTo 
Synedra tabulata (Ag.) Ktz. + + eMHHUEY 
Nitzschia granulata Grun. a + peaKo 
N. navicularis (Breb.) Grun. + -|- yacTo 
Campylediscus echeneis Ehr. +- ++ yacTo 
Melosira undulata (Ehr.) Ktz. + e/[HHHUH! 
M. distans (Ehr.) Ktz. + eHHHYUH 
M. scabrosa Ostr. + e],HHUUH 


Tetracyclus lacustris Ralfs. 
Fragilaria lapponica Grun. 
Eunotia faba (Ehr.) Grun, 

E. tetraodon Ehr. 

Gyrosigma attenuatum (Ktz.) Rhb. 
Navicula pupula Ktz. 

Pinnularia borealis Ehr. 

P. gibba Ehr. 

Cymbella aspera (Ehr.) Cl. 
Epithemia argus Ktz. 

Hantzschia amphioxys (Ehr.) Grun. 


e€HHHYH! 
eCMHY4H 
e€(MHHUH| 
e@]HHHUH| 
e]HHU4H 


+4+t4+4++++++44+4+4+ 
++4++4+44+4+4++ 

g 

: 


Bo ope AuaTOMOBbIX MHOFO COJIOHOBOAHO-MOpPCKHX BUOB — OOnTaTeNé 
AMTOpaIM M BepxXHeH CyO/IMTOpalM; U3 HHX uYacTO BcTpeyalwrcs: Diplon 
Smithii f. rhombica, Trachyneis aspera, Nitzschia navicularis, Campylodi| 
cus. echeneis. 


Bnepable MoABsAloTcA MopcKue: Coscinodiscus sp., Grammatophora S} 


932 


1 COJIOHOBOJHO-MopcKue: Cocconeis scutellum ¢ pa3sHOBUAHOCTAMH Var. parva’ 
yar. stauroneiformis, Diploneis Smithii, f. rhombica, Synedra tabulata. Sto 
OBOPHT OO yBeJIMYeHHU COMeHOCTH B MOpe Mouac UH Gomee OnaronpHATHOM TeM- 
lepaTyPHOM pe?KuMe BO, NO cpaBHeHHto c MopeM [loptaangzua. Ty6una mopa 
Dojlac B HH30BbAX JloTTHI He NpeBbiasa 40—45 M, B BepXOBbsAX OHA Oblia 3Ha- 
IMTeJIbHO MeHbule. B 3anaqubix, HaHOoslee yasIeHHbIX OT OTKPbITOTO MOPS yuacT- 
<aX KOMIIJICKCbl JMATOMOBBIX MOUTH HallelO MpeCTaBJIeHbI MpeCHOBOAHbIMH 
suylamMu. Takoe H3MeHeHHe COCTaBa JMaTOMOBbIX OTPaKaeT eCTCCTBEHHYIO JA 
[aHHOH MasieoreorpaduyeckoH oOOcTaHOBKH uddepennalnio BOL. 

B MbWIbleBbIX CleKTpax MpeoOsalaeT MbiIbla [peBecHHIx mopox (66%; 
spewH Hux cocHa 60—80%, Gepe3sa Tuna Albae 20%). Tbiipia TpaBanucrTbix 
31akKH) H KYCTAPHHYKOBbIX pacTeHHH cocTaBsser 22%; comepxKaHHe crop 
scero 12%. CocTaB MbIIbIULI CBMJeTeIbCTBYeT O 3HAYHTeIbHOM YJIYUIUeHHU 
KIMMaTa WH paciipocTrpaHeHHu B OacceliHe p. JIOTTLI COCHOBO-Gepe3OBbIX JIECOB. 

IlecuaHbii cocTaB, OJHOPOAHOCTb, OTCOPTHPOBAaHHOCTh, YeTKaA KOCO-BOJIHH- 
Tad CJIOHCTOCTb MpHOpexKHOro Tua, MWWIOXaA B PANe CyyaeB COXPaHHOCThb AMa- 
TOMOBbIX H HX MpHOpexKHbIM XapakTep, a Takx%Ke TeHeTHYeCKHe COOTHOLICHHA 
BOJIHO-JIEHHKOBbIX H MOPCKHX OCaKOB B 3allaHbIX YaCTAX TEPPHTOPHH MO3BO- 
MAIOT TOBOPHTb O TOM, YTO OCHOBHAA Macca OCaKOB OOpa30Balacb B MpHOpex- 
HbIX yUaCcTKaX TpaHCrpeccupoBaBlero MOPA 3a CUeT MaTepHasla, BbIHOCHBIWeEroca 
POBHOrIAWNaIbHbIMM NMOTOKaMH. TMHUCTbIM cocTaB M MapadietbHaA To- 
DH3OHTaJIbHad WIM CaOOBOJHHCTaA CJIOHCTOCTb B BepXaX TOJIUH YKa3bIBaeT 
Ha yBeMueHHe riyOuH Oaccelina, Noceqyloulad perpeccHA KOTOpOrO MpoHcxo- 
[ula Ha H3y4eHHOM TeppHTOpHH, MO BCei BepOATHOCTH, YCKOPeHHBIMH TeMMaMH. 

Boslee mo3Hve TpaHcrpeccHH H3y4eHHOH TeppHTOPHH He ocTHraH. 
 TIpocnexuBaHve MOpCcKHXx Teppac, BepXHHX rpaHHIl OTACIbHbIX TOIL H BepX- 
Heli MOPCKOM TpaHHUbl BAO Wempeccnu p. JloTTbl C HECOMHeHHOCTbIO NO0Ka3a- 
MO, 4TO UX aOCOJIOTHHI€ BbICOTbI YBeJIHYHBAIOTCA C BOCTOKA Ha 3anay. Bepxuan 
MopcKaa pana, ocTaBeHHaa Mopem IlopraaHqua, onpesednemaa no Hav; 
qHIO KH@coB, GeperoBblX BaJIOB, BaJIYHHbIX MOCTOBbIX, PpaHHlle CMbITOrO MOpeH- 
Horo MoKpoBa, mogHuMaetca or 105—106 m Hag ypoBHeMm Mops y 03. Bogosepo 
no 125—130 m y rocyqapcrBeHHoli rpanHuup CCCP, tT. e. Ha mpoTaxenun 100 km 

a 20—25 m. Ilonyuenuble WHdppb! XOPOLWO CormacyloTCA C JaHHbIMH MO COCeqHUM 
repputopus (7, *°) 4 MosBONAIOT 3aNONHHTb MmpoOel B oMpeyeeHHH CYM- 
MapHOrO MOJHATHA 3aMafHbIxX uacTeli KowbcKoro N-Ba Ha 3allaye B Moceren- 
HHKOBOe BpeMA. 


Teonornyeckult uuctutyT KoapceKoro duauana Ilocrynusi0 
Axayemuu HayK CCCP 26 VI 1958 


IMTUPOBAHHAA JIMTEPATYPA 


 1H.YW. Anyxtun, Martep. mo reoa.| 4 none3n. uckon. ces.-3am. CCCP, 1 (1957). 
‘Tr. WU. PopenKau i, Mpoo.. pus. reorp., 10 (1941), ? M. A. JIaB p oB a, Mss. Bcecows3H. 
-eorp. o6m., 79, Ne 1 (1947). 4 A. A. TMoakauos, Mexyynap. acc. Mo H3y4¥. YeTBepTHUH, 
qepuona, B. 3 (1937). ®°® V. Tanner, Fennia, Ne 33 (1913). © V. Tanner, Bull. 
Comm. Geol. Finl., Ne 115 (1936). 
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Jloxnagm Axagemuu Hayk CCCP 
1958. Tom 123, N3 


Xd 10. H. XHJIbTOB 
H rJIABHEHLUME STAM bI POPMAPOBAHHS KHMBEPJINTOB 
(II pedcmaeaeno axademuxom A. A. Iloakanoseim 23 VI 1958) 


l 


- cpeqH KHMOepJIHTOBbIX Tel SKYTHH WH MHOFHX Apyrux oOslacTreH UX pa3B 
THA BbINCIAIOTCA 2KepsOBaA H AaiiKoBad (alluu THX CBOeOOPasHbIX H3BepxKe i 
HEX Nopog. K xepsoBol dallun MpHHadiexkaT WIMpOKO H3BeCTHbIe KUMOepJIH 
ToBbIe TPyOKH, K LalikoBoli (pallu OTHOCATCA 2KHJIbHbIe H JalikOBble Tela KHMOept 
SroB. Muorne uccaenopatemn (**) paHee HeOHOKpaTHO YKa3bIBaJIH, YTO TpyOKI 
OOPa3yi0TCA B HECKOJIbKO IIpHeMOB, OMHaKO JO HACTOALLerO BPCMeHH OCTAIOTCH Hi 
BbIACHEHHBIMH IIPHYMHbI H XapakTep 9TOrO sABeHHa. B mpesmaraemoi crab 
Ha ‘OcHoBe MeTPOJIOPHYeCKUX HCCeqOBaHHH KUMOepJINTOB fiKyTHU paccMaTpH 
BaloTCA TlaBHeMLWHe STAMbI HCTOPHH Pa3sBHTHA H M€XaHH3M (POPMHPOBaHHA KH 
Oepiutos *KepoBo cbawuu. 
RH NGepamurEs, Claraioulve TpyOuaTble Tesla, COep2KaT POJCTBeHHbIe BKJIK 
WeHHA TAK Ha3bIBaeMbIX KHMOePAHTOB B KHMOePAHTe, ABAAIONLUXCA, TO CyMe 
Gin ABTOMTaMH, OOpa30BaHHbIMH eqMHOli Marmol. Oxnu HepeqKO lpeycta 
Anot" Grorcusie oOOpa30BaHHA, B KOTOPbIX Sjlpa, COKeHHbIe paHHHM KHMOe 
AMTOM, ‘OKPY2KeHbl HECKOJbKMMH MOC/eXOBaTeIbHEIMH OO010UKaMH Oosled 
103MuUX.. Kaya oOo04uKa COOTBETCTBYeT ONpeeeHHOMYy 9Taly dopmup: 
BaHHA KUMOepsM10B WM OTPaxKaeT OCOOeCHHOCTH YCJOBMHH KPHCTAaJJIM3allHu B OF 
pexeneuiibiii Moment. M3yyeHHe cepHi KHMOepJIMTOB HW 3aKOHOMepHoOcTelt Oc 
qoBareibhocru ux OOpa30BaHHA Mo3BONAeT BOCCTaHOBHTb MCTOPHIO pa3BuTH 
M MeXaHH3Ma (OpMHpoBaHHA KUMOepJINTOBbIX Tel. | 

HawOojee paHHHMH MO BpeMeHH OOPa30BaHHA ABJIAIOTCA CJIOAHBIE KHM 
OepiMrH \B KuMGepsuTe, OOpasyioulve Apa CO2%KHbIX aBTOMHTOB. HadmoyaerTe 
0 KpatHel Mepe [Be HX TreHepallMH, MpHyeM Oosee N03qHAA OGeLHeHA (plore 
MIMTOM. CiOAAHbIC PasSHOBHAHOCTH CMeHAIOTCA Jlaslee OO6OOUKaMH COOCTBeHE 
KHMOePJIMTOB, MpHOJMKAaIOMUXCA M0 COCTaBY K OJIMBHHOBbIM MHKPHTOBBIM TOP: 
pit uta. ' Gpenu HAX BbIJeAIOTCA HECKOJIbKO pa3HOBPeMECHHbIX MOCeOBA 
TIbHDIX, Tenepanul (WO yerbipex), oOmje XapakrepHoli YepTol KOTOpbIX AH 
JHETCA sHaMUHe HeCKOJbKHX MOKOJICHHH BKpallWJICHHHKOB, OOpasylollux mpéE 
pbiBucTble cepuH. ABTOJHTHI 3aKsIOUeHbI B KHMOepJIMTaX THMa OIMBUHOBBI 
MUKPHTOBbIX MOPPUpHTOB, KOTOPbIle BbIMOMHAIOT MOJIHOCThIO TPyOKH MI BX 
AAT B CocTaB OOJOMOUHOrO MaTepHasia Opexunit. na KuMOepauTOBEIX OpeKUH 
TakKe YCTaHaBJIMBaeTCA HeCKOJIbKO BO3PaCTHbIX Tpynn, MpHyeMm HX paHHH 
Pa3HOBUAHOCTH (OObIHO MeKOOOMOMOUHbIe) MPHCyTCTBYIOT B BHe OOKOB 
OOJIOMKOB B Oouee MO3HHX, OO/IOMOUHbIi MaTepnadl WeMeHTHpyerca MarMé 
THYeCCKHMH KMMOepJIMTaMH. | 

Hi3yyeHweM pocCTBeHHbIX BKNOUCHHIT MH NMoOpoy, BbINOMMAIONLHX  TpyG 
KH, YCTaHaBJIMBaeTCH, TO B UMCTOPHH CBOerO Pa3sBHTHA KUMOepsNTHI 2%xeEP 
JOBOH (alld MpoxXosAT Be crTaquH — coOcrBeHHO MarMaTHyecKkyio H 9KCTP 
3HBHY10. 

CoOcTBeHHO MarMaTHUeCKaA CTALHA noupasyestsAere | 
Ha [Ba NOCeOBaTeIbHbIX 9TaNa. B nepBblli ee 3TaM pacnmaB, Haxoyamulich 
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MarMaTH4eCKOH KaMepe, B pesyJIbTaTe MeJWICHHOTO OXJIaxKMeHHA HauMHaeT 
BOO KPHCTaJJIM3alHI0, KOTOPad MpoTeKaeT B YCJIOBHAX OTHOCHTEIbHO BbICOKHX 
emMilepaTyp WH BeCbMa BbICOKHX JaBJleHHi. B oOcraHoBKe MOUTH NOHO 3aM- 
HYTOCTH MarMaTHYeCKOH CHCTeMbI MPH BbICOKOM BHELWIHeEM JaBJIeHHH slerKo- 
eryyuHe KOMMOHEHTHI paciiaBa, B YaCTHOCTH Bola H KaJIHli, BXOLAT B pellerKy 
pucTaIM3yIoulAxca (has, OOYCOBMBaA POPMUPOBaHHe MarHe3HaJIbHbIX CJION. 
TO CorlacyeTcA C TeM OOCTOATEJbCTBOM, YTO BePpXHHi TemMepatypubili mpexen 
CTOHYMBOCTH (ploronmuta sexKUHT BEIe 1000° u MeqeHHO Bospacraer c JaBse- 
mem (°), T. €. MOBbIMeHHe TaBleHHA TrasoBoli asbi pacuiMpsxer oOMacTb ero 
TaOuMbHOcTH. TeM CaMbIM CosfaloTca crelupwyeckue ycoBuA, ompeyensato- 
(de BOSHHKHOBeHHE B OMpeeIeHHbIX YUaCTKaX paciiaBa Aep CJIOLAHBIX 
wMOepJIMTOB B KuMOepsuTe. Tlocnexyioulee nepexBuxKeHHe MarMaTHuecKOro 
aciiiaBa, COJ\epxKalllero 9TH BKJIIOUCHHA, B Ooslee XOJIOMHbIe 3OHbI MPHBOLUT 
TOMY, UTO B YCJIOBHAX OTHOCHTEJIbHO ObICTPOro OXaKeCHAA PaBHOBeCHe MexK- 
Y BKJNOYCHHAMH HW paciaBoM He JocTuraetca. BKwioueHHa He MepepadarTHI- 
alorcsa MarMOM, a CJyKaT WeHTpaMu yCWJIeHHOM KPHCTaIMsallMu, B pesyJb- 
are uerO Ha HMX Hapactraer oOo/louKa KuMOepJINTa HOBOM reHepallMu, mpeo- 
pPaHsAloulat Apa oT B3aMMoselicrBHaA Cc MarMoil. 

_ Bropo# stam MarmMaTuueckoH cTaquu xapakTepusyerca cbopMupoBaHiem 
O6CTBeEHHO KHMOepsMTOB (OJIMBHHOBHIX MMKPHTOBLIX NopdupHTOB) c  He3Ha- 
MTCJIbHBIM COJepxKaHHeM, a YaCTO MOMHbIM OTCYTCTBHeM (broronuta. IIpexpa- 
lene OOWIbHOPO BbIACeCHHA (POrOoMuTa, KOTOPHI paHee ABAICA Mpeoblaalo- 
jeH (ba30H, OObACHAeTCA pe3KHM MajeHHeM BHelIHerO aBleHHA 3a CUeT 


‘epemeneHua MaIrMbI K NOBEPXHOCTH IIPH COXPpaHeHHH JOCTaTOUHO BbICOKHX TemIle- 


erp. B 9THX HOBbIX YCJIOBHAX JIeTyYUMe KOMMOHECHTH! paciiaBa He BXOJLAT B CO- 
TaB OOpasylOllHXCA MMHepaoB, 4TO MpMBOAMT K KpHcTasmIM3allun MarHe- 
WasIbHOrO OJIMBMHA. 

 Jipyxxkenne MarMbl 43 TuryOHH B BepXHHe TOPH30HTbI 3CMHOM KOPbI HOCHT 
PePLIBUCTHIM MyJIbCaMMOHHbIM XapakTep, T. €. OHA TMepemellaeTcA MOBTOpsIo- 
JHMHCA TOJUKaMH, IIpepbIBaIOILHMHCA OCTAHOBKaMH. OuepesHoe mMepeswByxKe- 
Me MarMbl, COepxKalleH paHee OOpa30BaBlINeCA BKJIOURCHHA KUMOePJIMTOR, 
‘lapyllaeT paBHoBecue Mx c paciiaBoM. [IpuH oTHOCHTeIbHO ObICTPOM OXJIaxK- 
HHH WM KPHCTaIM3aluu B HeEPaBHOBeCHbIX YCJIOBHAX CPOPMUpyeTcaA OUepelHaA 
‘auMa KHMOepJIMTa B KHMOepJIMTe H BOSHHKAaIOT OOpas0BaHHA MO THMY OpoHH- 
\OBAHHbIX PeJIMKTOB. KaxkAbl pa3 MpH HOBOM TlepeMellleHHH MarMbI K MOBepX- 
(OCTH MOHMKaeTCA OKPyxXKalollad TeMMepatypa UW BHelIHee JlaBleHHe. Xapak- 
PHbIM UpescraBsAeTCH BOSHHKHOBeHHE B 9THX YCJOBHAX THaTaJIbHO-nNopdu- 
OBbIX CTPyYKTYP C He€CKOJIbKHMM TeHepallMAMH BKPaIWICHHHKOB, TO OTparKaeT 
pepbIBUCTHIM XapaKTep Upollecca KpucTaniMsanun. Marmaruyeckas cuctema 
/I[eIOM Ha BCeM MIpOTAKeHHH BTOPOTO 9TAlla OCTACTCA OTHOCHTEJIbHO 3aKPbITOH 
aa Ta30BoH (a3bl. 

Cosera24HO MarMaTH4ecKkad CTayHaA He MCKIOYaeT BO3MOXHOCTH OOpa3o- 
aHua OpekuHeBbIX TeKCTYP,— HalIpOTHB, J[poOJleHWe CTeHOK H ABJICHHA aBTO- 
PeKUMpOBaHUA WA Hee OObIUHDI HW BMOMHE 3AKOHOMEPHEI. ITO OOCTOATEJIbCTBO 
PHBOMUT K NOABMeHHIO OpeKYHeBHAHHIX PaSHOBUAHOCTeH MOPOL, 3aKJIOVCHHbIX 

oOoOUKaX MarMaTH¥eCKHX KHMOepJIMTOB. 

IKCTPY3HBHAA CTARHA B CBOH paHHHH 92TalM XapakTepH- 
yerca (OpMHMpoBaHHeM OUara B3pbIBa, IpHyYeM efo 3a/lO%KeHNe MPOWCXOAMT 
a CpaBHUTeIbHO HeOoubIOH riyOuHe. Peskoe NOHM2KeHHEe BHEeLIHero [aBuie- 
UA, BbISbIBAIOMLee HHTCHCHBHY!O MarMaTHYeCKY10 NUCTHIANHIO, BUeYeT 3a CO- 
OH HakomleHve ra3soBoH cba3bl B BePXHHX YaCTAX MarMaTHUeCKOH KaMepbI. 
lapacraHue YipyrocTu MapoB HM MpeBbIlleHve BHYTPeHHEro aBJeHHA Hall JaB- 
CHHeM TIepeKPHIBaIOU[MX MOpOA UPHBOAHT K B3PbIBHbIM ABJIeHHAM. Besex 3a 
A3OBbIM B3PbIBOM OCYIMeCTBAeTCA NOMHATHE K IMOBEPXHOCTH MarMbI, KOTOpad 
Wecb ObICTPO OXJIaxKaeTCA H WeMeHTHpyer OOJIOMOUHbIM MaTepHa. 

Bo Bropoit 3Tan SKCTPY3HBHOH CTaqUH BCJeX 3a Me€PBbIM B3PbIBOM MPOHCXO]MT 
Hal JaBseHua B KaMepe. B pesyJbTaTe yaleHuA W3 PaciaBa eTYYHX HU pes- 
oro MOHH2KeHHA TeMMepaTypb! BCeCTBHe MOTepH Tela CHCTeEMOH H OXJIaxK- 


530 


JeHUA paciaBa OOMJIbHbIMM KCeCHOJIMTaMH BOSpPaCcTaeT BA3KOCTb MarMbl, H I 
ObICTpOM 3aCTbIBAHHN OOpasyeTcA MmpoOKa, 3aKyMOpHBaloulad BepXHIOIO Vac 
“Kepsla. Tem CaMbIM CO3qaloTCA YCJIOBUA JWIA MOBTOPHOTO NOBHIMEHHA NO Mp 
KOM YMpPyrocTH apoB, MOcTyMarouluxX MO MarMaTH¥eCKOMy KaHaJly, C MOC 
JLYIOULHM B3PbIBOM H ApoOseHHem Oojlee panHelt Opekunn. Ilepnoquyueckasd 3 
Kylopka xKepJa, CONPOBOALAlOWlaAcA MOBbILIeHHeM JaBJIeCHHA B OUare B3pbIl 
HW B3JlaMbIBaHHeM paHee OOpasoBaBLIHXCA MOpoL, UPHBOAUT K POpMMpOBaH 
CIOXKHbIX MHOTOKpaTHbIX Opekuuli. Ha BceM MpoTa2KeHHU PaccCMOTpeHHOH C 
MH MarMaTuyecKasd CHCTeMa OCTaeTCA JIMIb OTHOCHTeIbHO 3aKPbITOH, MepH 
JMYCCKH MepeXOAA B MOJHOCTbIO OTKPbITYIO B MOMCHT B3PbIBa. 

SKCTpy3uBHad cTaywuaA B UCTOpHH cbopMHpOBaHHA KUMOePJIHTOB B pAj 
cly¥aeB MOXKeT OPPaHHYHTbCA PasBUTHeM JIMIMb PaHHero CBoero 3Talla HIM M0, 
HOCTbIO OTCYTCTBOBaTb, YTO MPHBOAHT K NOABJIEHHIO Tel, BbIMOJIHCHHbIX MarM 
THUeCKHMH KuMOepsIHTaMu. Ee ucue3HOBeHHe BbI3bIBAeTCA TEM OOCTOATEJbCTBO? 
yTO (POpPMHPOBaHHe KHMOePJIMTOBEIX TJ MOXKET MPOHCXOAUTh O€3 B3PbIBa, a NO 
HATHe MarMbl K MOBCPXHOCTH MOXKET OCYUIeCTBIIATLCA Oe3 yuacTHA rasoBoli 
3bl, KaK pe3yJlbTaT ee COOCTBEHHOM MeXaHHyecKO aKTHBHOCTH. TaKoOBbl rua) 
HefiiuMe 2Tambl (bOopMHpOBaHHA KHMOepJIHTOBLIX TPyOOK. | 

Tlerporpacbwuecku cpeqv KUMOepJIHTOB, CJlaralolllHX CaMOCTOSITEJIbHbIe Tell) 
oOujenpuusato (?, 3) pasmMyaTb 0Ba Kulacca — CJOJAHbIe H OasaJIbTOHAHbIe KAI 
OepsuTH (OMBUHOBbIe MHKpHTOBbIe Nopduputsl). II[pH sTOM xapakTepHo, 4 
MocleqHHe OOpa3syioT MpeHMyUlecCTBeHHO TPyOKH, HepeKO BbINIOJIHeHHbIe BY 
KaHHYeCKUMH OpeKYHAMH. COAAHbIC Ke KHMOePJIHTbI MOMHMO TOFO, YTO O 
coep2kaTcA B Ka¥eCTBe aBTOJIMTOB B TPyOKaX OJIMBHHOBbIX MIMKPHTOBbIX IG} 
(bupuToB, OOpasyloT CaMOCTOSTebHbIe Tesla, TlaBHbIM OOpa3s0M Jaiku 6 
ABJICHHM MHTCHCHBHOrO OpeKYHpOoBaHHA. SakOHOMepHadA CBA3b (OpMBI 74 
C COCTaBOM CJlaraiollux MX NoOpok ompesetserca ceLyYIOWMMH pHunHaMH. 

B kuMmOepauTax %KepsoBol (alu JleTyuve KOMNOHEHTHI B HavaJIbHble M 
MeHTHI 3BOJHOWMH MarMbl JIMUIb 4YaCTHYHO BXOMAT B cocTaB OOpa3yl0llux 
MMHepasioB, HW WofaBJAIOllad UX YaCTb OCTaeTCA B paciilaBe NO KOHCYHBIX 97 
NOB Ppa3BHTHA MarMaTHUeCKHX Tel, BbIZbIBAA MOABJICEHHE SKCTPY3HBHOH CT 
uu. Ha6sroflaemoe coeqwHeHHe HeKOTOpbIX TpyOoK Ha ruiyOuHe eMMHOH Ia 
KOH HW, CeOBaTeIbHO, WpeBpallleHHe TPelUIMHHbIX IJIYTOHOB B BYJIKaHbl Ie 
TpaJIbHOrO THMa, CBHJ[eETeIbCTBYeT, YTO MepeABH2KeHHE MAarMbl B BepXHHe fF 
PH30HTHI 3EMHOM KOPbI NpOHCXOAHIO NO pa3zJIOMaM, TOra Kak 9KCTPy3HA ee 
MOBEPXHOCTb OCYILECTBIAIaCh MYTeM CO3aHHA BbICOKHX HallpAXKeHHH B ONp 
Jle@IeHHBIX TOUKAX. TakHM OOpa30M, KHMOepJIHTOBbIe Tella *KepsOBoH cay 
B HauaJIbHble ITAMbl (POPMHPOBaHHA MOAYHHEHbI TEKTOHHYCCKHM YCJIOBHAM, 2) 
KOHeYHbIe — COOCTBeEHHOH aKTHBHOCTH MarMbl HW ee JieTyuHx. HeoOxolu™ 
OTMETHTb, UTO Ha Pa3MelleHHe KHMOePJHTOBLIX TPyOOK H3BeCTHOe BJIMAHHE OK 
3bIBaeT CTPpOeHHe BepXHero CTPyKTYpHOrO sApyca mwaTcopMpl. 

Uro KacaeTca CJIOAAHBIX KHMOepJIHTOB JalKOBOlt (allMu, TO B Mmpotec 
MX (POPMHpoBaHHA COslepxKalvecA B paciaBe JIeTyYYHe KOMIOHECHTbI HHTE 
CHBHO CopOupyloTCaA KpucTaliusyloulumMuca cbasamu. Tasopaa (basa BxOk 
B COCTaB KPHCTaJJIM3aTa, H YIPyrocTb NapoB paciiaBa MpH ero Oxa*KTeHk 
HM KPHCTaJIM3alHH He OyJeT BO3PAaCTaTb, BCeEACTBHe Yero YCHIeHHaA MarM 
THUeCKaA JHCTHJIJIAWHA H B3PbIBHble ABJICHHA He MPOWCXOAAT UM COOcTBeHH 
B3PbIBHaA AKTHBHOCTb MarMbl NOHMxKaeTcA. EctecTBeHHO MO9TOMY, 4TO $0} 
MHpOBaHHe aHKOBbIX Te/l CJIIOQAHbIX KHMOePJHTOB CBA3AHO C pa3PbIBHbIM 
HapylWeHHAMH HM MOJIHOCTbIO KOHTPOJIMPYyeTCA TCKTOHHKO! 

HauOoulee xapaktTepHoli ueproh cbopMupoBaHuA KHMGepJIHTOB BOOTLE a 
JIACTCA MIPePbIBUCTO HepaBHOBecHOe TeyeHHe MarMaTHYecKoro Mpomecca. OY 
oMmpeyeIteTCA MHTCHCHBHBIMA H3MCHCHHAMH JaBJIeHHA HM TeMMepaTypbI, Mp) 
PBIBUCTbIM XapaKTePpOM J\BUXKeCHHA MarMbl H HePaBHOBeCHbIMH YCJIOBHAMH KpI 
CTaJIM3aluH MpH MepHOAMyecKOM OTéNeHHH TasoBon (ashi. | 

IIpeaioxenHad CxeMa (POpMHpPOBaHHA KUMOePJHTOB »x*KepsOBOH dann umet 
oOululi XapakTep, OyyyH NocTpoeHa Ha comocTaBeHHH HaOmOLeHH Hal MHI 
TOUMCJICHHbIMH TpyOKamH. IIpH paccmMoTpeHHH OTIeIbHbIX Te KUMOep.1uT¢ 
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JOJI2KHbI OTMEUATLCA YACTHBIE OTKJIOHCHHA OT CXEMBbI, BbIPAKalOUlHeCA PaBHbIM 
06pa30M B H3MeHeEHHH UHCIa TeHepalluli, YTO OGYCOBIeEHO MeCTHbIMH OCOOeH- 
HOCTAMH YCJIOBHH OOpa30BaHHA KaxKOH U3 TpyOoK B OTJebHOCTH. 


Teonoruueckui my3eH um. A. II. KapmuucKoro Ilocrymu0 
AxaylemuH Hayk CCCP 17 VI 1958 


SAkyTckad KOMMIeKCHad JKCHeLHUHNA 
Axytckoro dumnana Akawemun Hayk CCCP 


LWHTHPOBAHHASH JIUTEPATYPA 


1 Anmasbt Cu6upn, 1957. % A. L. Du Toit, The Geology of South Africa, 1926. 
3P. A. Wagner, Die Diamantfiihrenden Gesteine Siidafricas, ihre Abbau und ihre Auf- 
bereitung, 1909. 4 A. Williams, The Genesis of the Diamond, 1, 19382. °® H. Yo- 
der, H. Eugster, Geochim. et Cosmochim. Acta, 6, Ne4, 157 (1954). 
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Jlonrnann Akanwemun nayk CCCP 
1958. Tom 123, Ni 3 


MHHEPAJIOLH 


B. H. KYAPALIOBA 


PHPOJIMT H3 ISMY3HBHbIX TPAMMOB CPEQHETO TEYEHUA 
p. HYDKHEH TYHPYCKH 


(ITpedcmaeaexo akademuxom H. B. Benoeoim 23 VI 1958) 


Tupoaur — Boxublii KambiMeBblii cusuKaT Cay(OH).Si,O15-3H30 (uM 2CaO- 
- 3SiO2z-2H2O)—6bia sneppple orKpbitT T. Angepconom B 1851 r. Ha o. Ckelt 
(Woraanyusa). [lo3xKe on 6pm OOHapyxKeH B Tpennanguu, Upsanauu (urpum), 
Vuquu, Uexuu, Bpasuauu, CUIA. Tlouru po scex cayyaax rupouMT cBxA3a 
c TpannoBpimMu cdbopMaiuamu. [leppoe HanOoulee WeTasIbHoe ONMCaHHe PHpoOJIHT 
(oxpectHoctu Bom6es, Muana) nan Y. Kpucru (*) 31925 r. B 1938 r. E. Onuur, 
I. Max-Mapgu u JI. Yasue (°) B o6mmMpHOoH paOore No CHHTe3y BOMHBIX KaJIbllve+ 
BbIX CHJIMKaTOB IIPOBeIH COMOCTaBJICHHe XHMHYECKOLO COCTaBa H CTPYKTYPbI pH 
POMHOTO HW CHHTeTHUeCKOLO FHpOHTAa, a TaK*Ke YKa3aH YCIOBHA, IPH KOTOPbI 
OH MOoxKeT dopMupopateces. IloceqHHM MMHepasorHyecKHM MCCJIeqOBaHHe! 
rupowuta ABAseTcaA padota A. Maxxel u I. Taotinop (°), B kKoTopoH u3mararorc 
Pe3yJIbTaTbI JeTaIbHbIX PCHTTeHO-CTPYKTYPHbIX, XHMMYeCCKHX H TePMHUeCKH) 
aHaJIM30B IIpHpoXHoro TrupowuTa H3 OKpecTHocTeH Bom6es. 

B CogpetckoM Coto3e rupoulMT JO CHX NOp B WHTepaType He yNOMHHaJCs. 
JIuib B HeomyOMKOBaHHOH padote A. B. Ckponpimena uMeeTca KpaTKoe onH4 
caHHe THpouHTa M3 MecTOpoxKAeHHH uCiaHACKorO wiMaTa cpeqHero TeveHHA 
p. Hwxnet Tyurycku. 

HccieqopaHua aBTopa B O6uacTH pasBUuTHuA 2cptpy3HBHbIX Tpamnos CuOupcKols 
maTpopMbl (OacceliH cpeqHero Teyenua p. H. TyurycKu) HecKombKO pactlilupsiol 
M3BeCTHbIe JlaHHble O pacmpocrpaHeHuH rupomuta. [upomut Opi oOunapy 
2KeH B OOHA2KCHHAX M10 JIEBOMY CKJIOHY JomMHbI p. IIpapaa XospopKuau (npaBpih 
mpuTok p. H. Tysrycku, B 90 km Bplwe moc. Typa) B BepxHeli MaHJe/b- 
IUTEHHOBOH 30He JIaBOBOrO MOKpoBa HOpMasibHoro Tuna. ManyempiireitHpil 
HMelOT HepaBHOMepHy!lO MOULHOCTb HM yuacTKaMH pacipocTpaHsAwTcs mou 
TH Ha BCIO MOIHOCTb WoKpopa. Takve yuaCTKH OU4eCHb CHJIbHO HaCbIlILeHbi 
THAPOTepMaJIbHBIMA MHHepaslaMH — IeoJIHTaMH (MOPJeHHT, JIOMOHTHT, i Jp.),, 
aHaJIbILMMOM, IIPCHHTOM, KaJIbILMTOM H 3eJICHbIM XJIOPHTONOLOOHbIM MHHepaJioM. 

CaMu MaHJeubUITeliHbI IpecTraBIAoT Cobol TomeuTOBbI (6e301HBHHOBBIMM) 
OasaJIbT, CJIOPKCHHbIM MOHOKJIMHHBIM TIMPOKCeHOM, MwlarHOKa30M HM BYJIKaHH- 
YeCKHM CTeKJIOM, OOOFallleHHbIM KPHCTaJIMKaMM MarHeruTa B CKeseTHOH cpopMe.| 
XapakTepHo MosHOe 3aMeUeHHe MarvoKsa3a WeoMHTOM (BO3MO2KHO TOMCOHH- 
TOM), a BYJIKaHMueCKOrO cTeKIa — MerKOUeMyiuaTHIM xoputom. MoHoKsHH-! 
HbIM MMPpOKCeH HM MarHeTHT TIpM 3TOM OcTaloTca 6e3 u3MeHeHHA. Menke MHHIa- 
JMHKH HeMpaBHJIbHOH opMbl BBINOIHEHbI MelKOUeULyYAaTHIM OeCIBeTHbI 
THPOJMTOM H 3e1€HbIM XJIOPHTONOAOOHBIM MHHepaJIoM, OOpa3ylouLHMH Maccy} 
M@JIKUX C(PepOJIMTHKOB UM KOpoyek. OGbIUHO 3eueHbIli XIOPUTONOLOOHbIi MUHepadl 
cilaraeT Apa ceposHTHKOB HM ABHO OOpa30BaJiCA paHbile rupomuta. | 

B HemocpeycTBeHHOH 6.1M30CcTH K MaHJleubuITeHHOBOMY pa3kyBY M0 TOPH3OH- 
TaMbHBIM H NOJOFOHAKJIOHHBIM TpelHHaM HaOwOMalOTCA TpoORKUIKU, MpeqcraB-+ 
JICHHbIE MOHOMHHEPaJIbHbIMHCKONNe HAMM JIMOO SLMMOBHAHOrO 3eeHOrO XaJI-| 
eoua, M00 rupomuta. MouwHocts mpoxKuiKoB ruposmuta oKouo 1,5 cm u mpo- 
Ta2KeHHOCTh 40—60 cm (puce. 1). 

T'upowmT B npoxkuaKax oOpa3yer KpymHoueulyiivatpie PajlwabHOYUHCTEIE 
arperaTbl Oeworo WReta, C pasMepom yellyi Jo 3—4 cm no zmHHe. Munepaa| 
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HMCCT COBEPIICHHY!O MaCTHHYATY!O CMaliHocTbh, MpHYeM MWiaCTHHKH Noynpo- 
3pauHble, XpylkKHe, C MepsaMyTPOBbIM GOvIeCKOM. 

CuHrOHHA MMHepasa TOUHO He ycraHoswena. Ilo HauOoulee LeTasIbHbIM CTPyK- 
rypHBIM HccJleqoBpanuaM A. Maxkeli u IT. Taiinop (*), ona mpHHumaerca Kak 
PeKCarOHaIbHaA (WIM TPHPOHaJIbHad (?), C pasMepoM S/IeMeHTapHOl A4uelKH 
(220,01 A wn ¢=22,13- A: 

Ana ruponura c p. IIp. Xosopkuau C. VW. Bepxun BpiomHeHbt pextreno- 
*TPYKTYPHble UCCMeENOBaHHA, CPaBHeHHEe Pe3ybTAaTOB KOTOPBIX C PeHTreHorpaM- 
MOH TMpOJIHTa H3 OKpecTHocTeH BomGes (°) moKa3biBaeT HX MOHY!O HAeCHTHU- 
HOCTb MO TvlaBHbIM JIMHMAM. Bmecre c TeM HaGlOqaeTCA HECOOTBETCTBHe PeHT- 


f 


| bese 
} 
) 
| 
reHorpaMM cHOupcKoro H OoMOelickoro rHpoOHTa C peHTreHorpaMMol TupowH- 
ta w3 Bexnkoesen (Cymarpa), mpHBogqumont IT. Max-Mapau, E. ®nuutom (8) 
u B. VW. Muxeespim (3) Kak 9tasoHHas. Ilo-BuquMoMy, B MocJeqHeM culy4ae 
3a 9TaIOH He THUMYHbIN THPOJHT, a OH3KHH eMy MUHepad TpycKorT- 
THT, KOTOPHIM H3BeCTeH TOMbKO M3 30/l0TOPyAHoro MecTopoxeHHA Bexkoesen 
ee B Gomee no3qHei padore A. Maxxeit u I. Toaitnop (7) qoKasbiBator 
AMOCTOATEIbHOCTb TPYCKOTTHTA. 

 OnruyeckuHe onpeyeseHHaA PHPOJIMTA B MpoO3payHbIxX WIMdax Ha PeOpoBCKOM 
2TOJIMKe B CXOJALLEMCA CBeTe JaloT BesMUHHY (—)2V= 10° +2°; B To xe BpeMa Ha 
[IOCKOM CTOJIMKe OH MPOH3BOAUT BMeYaTJIeCHHe OHOOCHOLO, ONTHYCCKH OTPHIla- 
revibHOrO MHHepawa. Iloka3aTeu MpesIOMJIeHHA, 3AaMePeHHb!e C MOMOMLbIO HMMep- 
CHOHHBIX 2KHkocTeH B Geom cBeTe, paBHbI Vg = VN» = 1,545-+0,002 u Np= 
—1,537 40,002. Bce ontuyeckue cBOHCTBa xOpolto corsjacylorca ¢c Omy6UKO- 
3AHHbIMH (cM. Tad. 2). 

XuMuyeCKHH CocTaB rHpOMuTa OMpeeIAICA M3 TULAaTebHO OTOOpaHHoro 
Io OuHOKyApoM MaTepHana. Ananus mpopeyen II]. H. HuccenOaymu mpuBelen 
3 Tao. 1. CpapHeHue c APyrHMu H3BeCTHDIMH aHaH3aMu ruposmHta (Tad. 2) 
JOKa3bIBaeT HX CXOJCTBO, H OCOOeHHO C aHaJIH30M rupoHtTa Hs BomOes, npH- 
3e/\eHHbIM B padote Y. Kpueru (4). 

XapakTepuHble MOJIeKYJAPHble OTHOWEHUA Wiad TrHpomuTa CaO : SiOz : H2O 
),67:1:0,78 Onu3sku kK TeoperuyecKuM 0,67: 1:0,67, c yuerom, -4TO 
IPHCYTCTBYIOUMM B He3HayHTebHOM KosHYecTBe AlzO3s BxoguT B rpymmy SiO,, 
1 MgO u NazO — B rpynny CaO. 

Tlepecuerbl xuMuueckoro aHau3a Ha (pOpMyJbI MaloT MOJeKyJAPHYI0 Pop- 
tyaty 2(Ca, Naz, Mg)O-3(Si, Al)O,-2H,O u erpyxrypuyt (Ca, Na, Mg), (OH)s. 
Si, Al),O,;-3H.O, KoTopbie corjacylorcad C MPHHATHIMA B WNTepaType WA 
roro MuHepasa. IIpu pacuere HeKoTOpoe 3aTPYAHeHHe BbI3Ba YUeT COMeprKa- 
[MA ILCOMMTHOM HM THApaTHo Bose. Kpome Toro oTMevasica BOOOMMe H3O0bITOK 
[M3 KOTeEMIepaTyPHOH BOAbI 10 CpaBHeHHIO C COsepxXaHMeM BObI B CHHTCTHYCCKOM 
MpPOJIMTe, KOTOPbIM OIM2Ke BCero OTBeYaeT TeopeTHYeCKOMY COCTaBY. SToT u3- 
IMuleK cocrapaaet 1,76% uv, BepOATHO, IIpeACTaBMeH THTpOCcKONHYeCKOH BOAO. 
IetambHad vacTb Bosb! H2O™ Boutia BCOCTaB WeouMTHOH BOAbI, OOmlee COMepKa- 
[Me KOTOPOH, COrmacHO HallIMM TePMOMeTPH4eCCKHM JaHHbIM HW aHHbIM A. Max- 
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Puc. 1. Ilpowkunox rupomuta B Ana6ase (Hat. BemHUNnHa) 


cocTaB H pacueT opMyvibI rMpouta c p. IIp. Xosopxusu (p. H. Tyurycké 


XumMuyeckHu 
Mouexyasapupie ATOMHLIe KONH-|ATOMHbIe OTHO-|ATOMHBIe OTHOLIEd 
Cojepkanve OThollenua yecTBa KHCJIO- | IWIeHHA KaTHO- 
ponma HOB 
SiO, 52aOT 0,8818 \ 14,7636 0,8818 
TiOs — —_ 0,8917 — — 
AlOs 1,01 | 0,0099f 0,0297 0,0198 
Fe,O3 0,04 0, 0002 0, 0006 0, 0004 
FeO — — — — 
MnO — — 0,5972 a = 
MgO Ont 0,0029 0,0029 0,0029 
CaO 32,90 0, 5866 0, 5866 0, 0866 
Na2O 0,47 0,0075 0,0075 0,0150 
K.0 - - o a 
ig Ee 034032 Onda 0, 3064 
8,29 

+ 069 
H,O 0,090 0,3069 | 0,5977 0,3 ! 0,8890 
H,O- 2,48 0,1376 0,1376 

| 4,24 
H,0- 1,76 0,0980 — _- 
= 100,04 | 2,5441 
Jie’ = 6,682 
2,0441 


TAO siya 


PacuetHaa dopmysa: (Ca, Na, Mg), 9, (OH)o o4 (Si,Al)g 92 O1s-3H20 


Ta6aunua 2 


Hux Ha 17 aT. KH 


cmopoya 


5, 89214 
— 6 
0,1323 
0,002 


0,0193 
3.9196 | 4,084 
0/1002 


2,047 } 2,04 


1 


|s,04 


XHMHYeCKHe aHaJIH3bl H ONMTHYeCKHe KOHCTaHTHI ruposuTOB c p. H. Tyxryckw wu apyrux meet 


CaO/SiO2g 
Yq. Bec 

2V, rpay 
Ontuy. 3HaK 
Ny = N,,(@) 


N, (e) 
N,—N, 
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Tupomnt c p. IIp. 
XOBOpKHJIH 


02,97 


4,0! 
004 


0,12 
32/90 
0.47 


0,00 
8,29 
4,24 


100,04 
0,67 
1042 
(=) 
1,545 + 0,002 


1,537 + 0,002 
0,010 — 0,008 


Tuposmut c p. H. r HT H3 CunteTus 
Coane tans) Gee eo “| (°) ae ie 
55,47 52,09 50,23 54,02 
0,77 0,49 2,19 0,36 | 
0,08 = 0,20 
0,68 0,29 0,13 a | 
34,20 33,07 34,04 33,58. 
4,04 0,54 0,14 
0,04 0,04 | 
6,48 10,36 11,98 11,40: | 
Le 2,99 = 0 
7,65 — — — 
eee 0,05 
ae — 0,95 = 
99,93 99,86 99,86 99,36 
0,66 0,66 0,70 0.66 | 
2,388 — 2,390 | 
0 0 0 0 
) (—) (=>) (—) | 
1,551 +0,003 | 14,5494 0,004 | 1,545 40,001 | 1,548 | 
(B HaTpoB. cBeTe)} 3s | 
1,539 + 0,003 | 1,536 + 0,002 | 1,5353+0,001 | 4,536 
0,012 0,013 0,010 0,042 | 


ceo u IT. Totinopa (*) no o6e3BoxKuBaHMIO, cocTaBAeT (??7/; HeO* + H20-), 
» e. 5,03 + 2,48 = 801%. TuypatHasd Bolla COOTBeTCTBeHHO, JaeT cowep2xkanne 
2,76%. Ilpu Takom pacnpefetenun Bost pacueT CTpyKTypHOH cdbopmyvbI nowy- 
laeTCH MOUTH HeabHbIM (CM. Ta6z. 1). 

CreKTpaJIbHble aHaJIHsbl (Ba) YKa3bIBalOT Ha IIpHCYTCTBHe B rupoaute, Kpome 
WI€MCHTOB, OPeeIeHHbIX XHMHYeCKHM IlyTeM, Takxe Mn ~0,005 u Sr ~0,05. 

PesyJbTaTbl TepMHYeCKorO usyyeHHA (qudpepenunabHan KpHBaA Harpe- 
saHHA H KPUBasd MoTepu Beca) rupowuta c H. Tyurycku Jatwor Bo3MOxKHOCT pac- 
UuppoBaTb cocTaB HM XapakTep BO,HO!i 
(actu MuHepaa (puc. 2). Tlorepa seca 
[pH HarpeBaHHA COCTaBJIAeT, C YYeTOM He- 
SOTOPbIX 9KCIICPHMCHTAJIbHBIX OIHOOK, ~ 
4,1%, uTO HeCKOJIbKO 6ombIMe KomHUeCT- 
sa OOllel BON, OMmpemeneHHO XHMH- [garam aT aa at” 
feckuM nyTem (12,53%). Wiannmtex pombt »——9 aaa 
IPH TePMHYeCKOM aHaJIH3e, BO3MOXKHO, 

SbISBAH = NIPHCYTCTBHeM — rurpocKomuue- nee acre Ane na ee oe 
‘KOH Bard, COcTaBJsAlouleli, _ cya 10 Cee oo Tp. onc annie ae 
spuBol, okono 3,5%. B unreppane Tem- 

lepatyp 150—-250° tTepserca oKoso 2/3 

scelt Bown (8%). Ha Aucpepenyuanbuol KpuBolt sToMy cooTBeTcTByeT peskui 
/HOTepMMYecKHM MporvO. Ora uacTb BOLI B TUpOJHTe, MO BCeM MpusHakaM, 
AMEeT ICOJIMTHBIM XapakTep CBA3H. OcTasIbHad YaCTb BOJbI, HMEIOUaA, BepPosAT- 
40, KOHCTHTYIMOHHbIM XapakTep, Tepaercd MmpuH TemMnepatype 740—780°, 
1€My COOTBeTCTBY!IOT Ha KPHBOM HarpeBaHHA Ba H€3SHAYHTeIbHbIX SHOTePMH- 
feckux muka. IIpu 870° na AudbpepenuuanbHol KpuBOH OTMeYaeTCA PeSKHH 2K30- 
fepMHYeCKHH MK, BEPOATHO OTBEUAIONLHH NOABJICHHIO HOBOH KPHCTasMMYeCKOH 
pasp1. A. Maxxert u T. Tatnop (°), mpoBoquBitive KOMMIeKCHOe PeHTTeHO-CTpyK- 
rypHoe H3y4eHHe H OOe3BOXKUBAHHE, YCTaHaBJIMBalOT, YTO TIpH HarpeBe JO 
)00—750° B HCMbITbIBAeEMOM THPOJIHTe HavMHaeT BOSHHKaTb KPUCTaJIMUecKaAd 
pasa, HaNOMHHalollad &-BOJIIaCTOHHT, a pH HarpeBe Zo 1000° rupomutT mos- 
JOCTbIO IIpeBpalllaeTcA B &-BOJMACTOHUT. BnoswHe BO3MOXHO, YTO IK30TeEPMHYEC- 
<M TMK Tipu TeMmepatype 870° B Halilem clyuae PUKcUpyeT MpeBpallenHe rupo- 
IMTa B MCeBAOBOJJAaCTOHHT. 

[HpomuT ABAAeTCA IpORYKTOM HU3KOTeMMepaTypHOH THApOTepMaJbHOH esA- 
‘eJIbHOCTH TpannoBoH MarMbl. BeposTHO, OH OOpas0BaJICA B Pe3YJIbTAaTe B3a- 
IMOJeCHCTBHA TOPAYHX KPCMHEBbIX PaCTBOPOB C OoraTbIMH KaJIblweM Ma0a3aMu. 
Tecuad mapareneTuuecKad CBA3b CO CKOMJICHHAMH aHaJIbILMMa, IeCOJIMTOB HV KaJIb- 
[Ta YKa3bIBaeT Ha TO,YTO MHUHepasooOpa3z0BaHHe MIpOTeKaJlO H3 BOAHBIX PacTBO- 
)0B WlelouHOrO XapakTepa mpu Temmepatypax 150—250°. 

OKCIePHMeHTAaJIbHbIe WaHHble MO TrHApOTepMaJIbHOMY CHHTe3sy rHposuta (°) 
orpaHHyHBaOT OOpasoBaHHe THPOMMTa TeMMepaTYPHBIM HHTepBasiom 150—400° 
Hd JlaBsmeHuemM oT 5 Jo 163 art. 

Hosble aHHble 0 paciipocTpaHeHHH FHpOuJIMTa B MIpupose H ero CocTaBe UH CBOH- 
oTBaX HMEIOT, KPOMe MHHepasOrMyecKOH WeHHOCTH, BaxKHOe MPHKalHOe 3Ha- 
yeHHe JWId Oonee TOUHOH HMeHTHPUKALMH MPOMYKTOB, BO3HHKAIOU[MX MIpH 
qepepaOoTKe CHJIMKaTHOrO MHHepaJIbHOrO CbIpbsA. 


VUuctutyT reomoruu pyAHbIX MecTopox*JenuH, Tloctynuano 
nerporpaduu, MHuepasiorHy WH TreOXHMHU 20 VI 1958 
Akayemun HayK CCCP 


UWUHTHMPOBAHHAA JIMNTEPATYPA 


1A. f. Berextuu, Munepanorus, 1950. 7 H Bunueaa, Tl. Buuyeua, 
Mntuyeckasnt Munepanorusx, WJI, 1953. % B. WH. Mu x ees, Pentrenomerpnueckuh onpene- 
IMTeb MuHepaosB, 1957. * W. A. K.Christie, Rec. Geol. Surv. India, 56, 199 (1925). 
HE. P. Flint, H. F MuMcrdie,L.S. Wells, J. Res. Nat. Bur. Stand. USA, 21, 
517 (1938). °& A. L. Mackay, H. F. Taylor, Mineral. Mag., 30, Ne 220, 80 (1953). 
mete Mackay, Ho Fi Taylor, Mineral. Mag., 380, Ne 226, 450 (1954). 
'H. F.McMurdie,E. P. Flint, J. Res. Nat. Bur. Stand. USA, 31, 225 (1943). 
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Tloxnayn Arkagemun nayx CCCP 
1958. Tom 123, Ne 3 


IT AJIEOHTOJIOLHA 
Nl. H. JOPOPEEB 


HOBDbIE JIAHHbIE OB OJIMFOLWEHOBOM ®JIOPE x. BEJIOAPKM 
HA p. TABJE B 3AMAJHOH CHBHPH 


(ITpedcmaeaeno axademuxom B. H. Cyxaueewim 18 VIII 1958) 


O6uaxenHe MpaBoro Oepera p. Tapa y 2. Benospku, B 25 KM Ha CeBepo- 
3alaq or r. Tapabi Cpeplopckol oO. mpescraBsaeT co6o1o OOpHB Oo 25 Mm 
BBICOTbI, KOTOPbIN TAHETCA OT CepeJHHbI JepeBHH BHH3 MO TeYeHHIO Ha paccTos- 
Huu OKOJIO 1600 M yo ycTbxA HeOoubIUOH peukH KoneBok, Bnayaioulel Bp. TaB- 
ay cupasBa. Sto oOHaxenne 26 VII 1954 r. nocerun M. I. Top6yuos, Kotoppiit 
no ciellHaJibHOH KaHaBe, NpoppiTol B 100 M Hy¥2Ke BepxXHero KOHUa OOHAaKeHHA, 
omucadl ero culeyIOuLHM OOpa3om (cBepxy BHH3): 


HDTOUBA xs cies aul cot sini Rs, Bee ES tone, ao tC a agsen 9S 1™ 
2. CyrJiMHO-cylecb, CHIbHO TecuaHHCTad, OXpHcTO-Oypat ...... 1,5 m 
3. CyMecb TOHKO-ropH30HTaJIbHOCJIOHCTaH. . . - 2 1 2 se ew we ew 2,0 m 
4, Tlecok MewKO3epHHCTHIM, CBeTJIO-cepbiii, B HHXKHeH YaCTH CJlOA C TIpo- 
CJIOAMH BA3KOH PJIWHbI . . ..... Peta. We en 5 Ree 5,8 M 
D. Tamua WIOTHaA, TOHKOCMOHCTad, TemMHO-cepaH ........+..-. 1,4 M 
6. IJecok MesKo3epHucThI, ca60 CMIOMHCTHIM, CBeTJIO-CepbIH C JIMH3aMH 
CHADOMMOMAZON MACH 5 Ovs Gotél bo co 495 6 eG oc RR Os eM 
7. Cynecb To G6oslee TecuaHHcTas, TO Oovlee TIMHHCTaA, CHJIbHO CJIIOH- 
CTad a eKeNTORATO-Cepacigm ears mice <Mceuelesilt a meme pattinnn enn cove 3,0 m 
8. UepeqopaHve TeMHO-cepbIx, CJlerKa roJyOOBaTHIX CJIOCB PJIMHbI HW MecKka 
CBeTJIO-Ceporo H p2KaBO-KOPHUHEBOPO; TVIMHHCTBIC IMNpOCJIOH CHJIbHO 
CJIONHCTE HW COMep2KaT CHJIbHO W3MEJIbYCHHbIe OCTATKH pacTeHH . . 4,8 M 
Ypes peu. 


— B 1450 m or Bepxuero KOHIa OOHA2KeHHA, Pe OHO NO BbICOTe CHM2KaeTCA, 
B TeX 2KE MecuaHO-FIMHHCTHIX MpocsoAx ropHs0HTa 8 OOHapyxXeH Mpocio Oo- 
Jlee KpyMHoro pacrTuTesbHOrO JeTputa MouHocTbIO 10 10 cM, 43 KOTOpOro C BBI- 
coThi 1,5 m Hay ypesom M. T. Top6yHos Baa oOpazell NOposbl YuCTbIM BecoM 
OKOJIO 10 xr. Tlocue o6pa6orKu o6pa3ila B HeM OOHapyxKeHbl CeMeHa, IWIOZbI, 


‘BeTouKH M Ap. OcTaTKH CJIeWYIOULHX pacTeHHHi: 


Taxodium dubium (Sternb.) Hr. 
Glyptostrobus europaeus (Br.) Hr. 
Metasequoia sp. 

Sequoia sp. 

Taxodiaceae gen. 

Pinus sp. 

Typha sp. 

Sparganium sp. 

Potamogeton erosus Nikit. 
Potamogeton sp. 

Najas sp. 

Sagisma turgida Nikit. 

Stratiotes Websteri (Br.) Zinndorf 
Scirpus sp. 

Epipremnum ornatum R. et Ch. 
Pistia sibirica Dorof. 
Aracispermum canaliculatum Nikit. 
A. jugatum Nikit. 


Spirematospermum Wetzleri (Hr.) Chandl. 


Salix sp. he 
Cyclocarya c f.paliurus (Batal.) Hjinsk. 


Betula apoda Nikit. 

Alnus kireevskiana Dorof. 
Moroidea reticulata Dorof. 
Brasenia nvmphaeoides Dorof. 
B. rotundata Dorof. 

Nuphar sibiricum Dorof. 
Nuphar sp. 

Magnolia sp. 

Liriodendron tulipifera L. var. 
Prunus tertiaria Dorof. 

Acer sp. 

Decodon gibbosus E. M. Reid 
Circaea macrocarpa Dorof. 
Myriophyllum sp 
Acanthopanax sp. 

Thelycrania Gorbunovii Dorof. 
Styrax sp. 

Menyanthes parvula Nikit. 
Asclepiadaceae gen. 
Carpolithes spp. 1—3 
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Puc. 1. 1—3 — Metasequoia sp., cemena, 5 X; 4, 5 — Sequoia sp., cemena, 5 X; 6 — Taxol 
diaceae gen., cema, 5 X; 7 — Aracispermum canaliculatum Nikit., cema, 8 X; 8, 9 — Ara 
cispermum jugatum Nikit. cema, 8 X (9 — cems B pa3pes3e); 10, 11—Sagisma turgida Nikit.| 
nob, 8 X; 12, 18 — Stratiotes Websteri (Br.) Zinnd., cema u o60mKu, 5 X; 14, 15 — Pot 
tamogetun erosus Nikit., koctouxn, 8 X; /6, 17 — Pistia sibirica Dorof., cemena, 8 x; /8 - 
Betula apoda Nikit., nog, 5 X; 19, 20 — Alnus kireevskiana Dorof., nmogp, 5 X; 21, 22 
Moroidea reticulata Dorof., cemena, 8 X ; 23 — Prunus tertiaria Dorof., kocrouxa, 5 &; 24 4 
Brasenia rotundata Dorof., cema, 5 X; 25 — Brasenia nymphaeoides Dorof., cema, 5 X{ 
26—28 — Nuphar sibiricum Dorof., cemeua, 5 X; 29 — Thelycrania Gorbunovii Dorof., 
Koctouka, 5 X ; 30, 31 — Menyanthes parvula Nikit., cemena, 5 X ; 32 — Asclepiadaceae gen.) 
cema, 5 X; 33 — Acanthopanax sp., cema, 5 X ; 34 — Circaea macrocarpa Dorof., naon, 8 + 
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OnucaHHoe OOHaxKeHHe M OCTaTKH pacTeHHii B ctbopMe oTmeyaTKOB u3y4al 
. B. Baegencxui (7, *), cuntaBuimit Tommy c daopoh omnrowenosol. Mony- 
2HHaA CeMeHHad (pllopa STOMY MpelNONOxwKeHHIO He MpOTHBOpeYHT. 

Bce oOHapy2KeHHble (OPMbI B BHAOBOM HM JlaxKe B 3Ha4MTeIbHOM YaCTH B po- 
OBOM OTHOUICHHAX COBEPLICHHO UyKbI COBPeMeHHOH cHOupcKoH cbiope. Uactb 
X CBOHCTBCHHa TPeTHYHbIM (blopaM OOWMPHbIX MpocrpaHcTB CeBepHolt Es- 
aSHM MIM axe TouapKTHKH, HO HMeIOTCA (POPMbI HCKJIOUMTeMbHO asHaTCKHe 
IM Jake CHOHpCKHe SHeMbI. STO OUeCHb THMMUHbIe WIA 3alaqHo-cuOupcKou 
DeTHYHOH CPAOpbI BHAI XBOMHbIX HM JIMCTOMALHbIX APeBHHX Mopol, KkycTapHH- 
OB H TPaBAHHCTHIX PpaCTeHHi, H3BeCTHbIX BO ()lOpaxX TOMCKOrO, TapcKoro HU 
MpeeBcKOrO THNOB, XOTA B OeslOApCKOH dslope HMeIOTCA H HOBbIe (OPMBbI, Co- 
raBJIAlOWlHe ee OcOOeHHOCTb. Bce 3TO — JOBOJIbHO OGObINHbIM, Tak Ha3blBae- 
bBIM «aKBHTAaHCKHH» KOMIMIeKC JIeCHbIX QopMalluH apKTOTpeTHuHOrO THNAa, 
OCHOBHOM CBOHCTBeHHbIM OJMTOWeHY, XOTA He3HAYHTeIbHaA YaCTb 9TOTO KOM- 
Mekca COXpaHAeTcA B eBPOMeHCKOM MMOLleHe UH axe B MIHOLMeHe. 

B cpaBHeHuu c Oouee MOJOXbIMH 3aMaHO-cHOHPCKHMH TPeTHUHBIMH (pJo- 
aMU — 3 UMCIa H3BeCTHBIX, HalpMMep, C KHpeeBCKOH dopou, yxKe JIMLUIeH- 
of MHOFHX ApeBHHX 31eMeHTOB CHOupcKOH dblopbl,— Hu OcOOeHHO B CpaBHeHHH 
(biopaMH KO2KeBHHKOBCKOM HM BOPOHOBCKOM, B 3HaUHTeIbHOl cTerleHH 06- 
OBJICHHbIMA COBPeMeHHbIMH (pOpMaMu, PacCMaTpHBaeMaa OelospcKasx (ulopa 
ANbHO BbIAeIAeTCA HasJIMUHeM B e€ COCTABe aPXaHUHBIX WIM TOJbKO eH CBOH- 
[BeHHbIX (popm. JlaxKe ToMcKad HM perkeHcKand diopbl, HaHOosee ApeBHHe U3 
ACJIa H3BeECTHbIX 3allaHO-CHOHMPCKHX TPeTHUHBIX, B CPaBHeHHH C OesOApCKOH 
pecTaBIAIOTCA HeCKOJIbKO OOIee MOJIOJbIMH. 


Botanuyecku nuctutyT um. B. JI. Komaposa Ilocrymu10 
Axkaylemun Hayk, CCCP 17 VIII 1958 


IHMTHPOBAHHAA JIATEPATYPA 


=19.B.Beeneucku ii, Tp. Apxrus. uncr., 12 (1933). ? J.B. Baeeqeuckul, 
2. Bcecor3H. reou.-pasBeq. o6begun. HKTIT CCCP, 8. 330 (1933). 
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Jloxaangp AkayemMunw HaykK CCCP 
1958. Tom 123, Ni 3 


B. A. BPOJCKHHK 


© KAYECTBEHHOM FETEPOFEHHOCTM PHBOHYK JIEMHOBOU 
KUCJIOTbI B DKMBOTHBIX KJIETKAX 


(IIpedcmaeaneno axademuxom A. H. Bakyaeesim 11 VIII 1958) 


MuorouncuenHbie vccieLOBaHHA JIOKausallMH, KOJIMUCCTBCHHEIX U3MeHE 
Hufi H OOMeHa pHOOHyKJenHOBOH KUcJOTH (PHK) nmpuBeiu kK NpoTHBopeuMBbl: 
BbIBOJaM O MeCTe CHHTe3A ZTOFO BEMLeCTBa B KseTKe. CorsacHO HeKOTOpBIM HaG 
mowenusm, PHK wutonma3smbl cuntesupyetca B aype (1,2). [pyre padorbi cB 
JIETeJIbCTBYIOT B MOJIb3Y MeCTHOrO NpoOUvCcXo*KeHuA WuToNasmaTHyeckou PH. 
(3,8). Haxonen, pa onbirop c msoTonamu (°,1°) NOSBOJIMJ CieaTb BbIBOL 
J{BOHHOM mpoucxoxyenun PHK untonasmpl. Ofnako mocsleqHee 3aKJIOUeH 
HawMeHee OOOCHOBaHO (baKkTaMH HU He NOATBepxKAeHO ApyrHMH aBTOpaMH TE 
aHaJlOrHyHoH MocTaHOBKe 3kcrMepHMenta ("1). Hen3BecTHo, CyllecTByeT JIM M 
JleKyJApHad cmeundpuunocts PHK (7, 1) mw HacKOJIbKO OHOpOZeH Kayec 
BeHHbIM COCTaB STOFO BeleCTBa B pa3JIMYHbIX YaCTAX KJeTKH. Her NpsaMs 
WOKa3aTeIbCTB OMHHAKOBOFO CTPOeCHHA MOJICKYJI AWCPHOH WH YaCTH WATOMMIA3M 
THyeckoH PHK. 

B wacrosmel padore JelaeTca MOMbITKA ONpeseseHHA OJHOPOAHOCTH MO! 
KyslapHoro crpoenua PHK B pa3JIMUHbIX UaCTAX WHTOMMA3MbI H Apa KUBO" 
HbIX KsleTOK. JIA BbINOJHEHHA STOM 3aauH UCHOJb30BaH WHTOCHeKTpOmoT 
MeTpHuecKkHi MeTog. V3BecrHo, uTo Kaxxoe BelleCTBO HMeeT XapaKTePHb 
CHeKTp MorsouleHHuA. OTHOWMeHHe ONTHYeCKHX MJIOTHOCTeH B JIOObIX JBYX TO 
KaX KPHBOH MOPOULeHHA — BeIM4MHAa TOcTOAHHaA. HanpumMep, pacTBop PHI 
u3z0upaTesIbHO Morsoulaer yJIbTpaduoeroBble yun B OOmacTH 240—290 
© MaKCHMyMoM oKoJIO 260 my. OTHOWIeHHe ONTHYeCKOM MJIOTHOCTH pacTBOT 
PHK mpm u3mMepeHHu B Jyu4ax C IMHO BOJHbI 265 MU (Dogs) K ONTHYeCKS 
IWIOTHOCTH 9TOrO BellecTBa mpH 280 mp (Dog) PpaBHO, NO JMTepaTypHbIM Ja 
HbIM WH HalliHM H3MepeHuaM, 1,8—2,0. Buy kpHBok normomenun PHK u B 
JIMYHHA OTHOWCHHA Dy¢5/Dogo (KOTOPOe Taslee O6o3HauaeTCA Hepes 8) OOycaO! 
JIeHO BXOAAUMMH B cocraB PHK nypHHoBbiIMn HW THpMMMAMHOBLIMH OCHOBAaH! 
AMM HW UX CooTHOWeHHeM. IIpu KayecTBeHHOH ofHOpoAHocTtu PHK mokaszateub | 
WOJMKeH ObITb NOCTOAHHBIM B pa3HbIX YyuacTKax KJleTKH. JlamKe HeOoubIU 
M3MCHCHHA B CTpoeHHH MOJIeKybl PHK, ocoOeHHo B COOTHOMIeHHH NorwonaL 
IMX YbTpadpuONeroBble yu NYPHHOBLIX H WHPWMHAMHOBbIX OCHOBaHHii (Kax 
oe W3 KOTOPbIX MMeeT CBOH XapaKTepHbIli CMeKTp NOormomjeHHa), NpHBeL} 
K Apyroh dopMe KpHBOM MOroMeHuA HW TEM CaMbIM K HHOK BemMuHHeE Bf. | 

Ontuyeckaa mioTHocTb PHK, Kotopaa famee o6osHayaetcax Kak D py 
onupezeiadacb m0 dopmyje Dppyx = EE, — Es, rae Ey, — onruueckan ma 
HOCTb HYKJIeonpoTeHHa B cTpykType, EL, — oNTHYeCKaA MWVIOTHOCTh Geka B TC 
we CTpykType nocue yqanenun PHK. [locnequee npousBogzusocb skcTpakiMud 
5% xJlopHol KucoTOH HCIO, (90°, 6 mu.) uM pacTBopom Kpuctamuueckd 
pHOOHYKJeasbl, JIMINeHHOH MpoTeoMTHYecKOM akTuBHocTu (0,1% pacrTBo| 
37°, 1—2 uaca). Vsmepenua mpou3Boquuch PoToseKTPpH4eCKUM MeTOJOM J 
WHTOCMeKTpooToMerpe Cc uaMeTpom doTometpupytomero 30HfZa 0,8—1,0 | 
B Moe spenua (*) u cbororpaduyeckum metogom (1°), TIpuOopr, ucnomb3t 
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BaHHbIe jit PaOorbl, OOeceyHBaM XOPOMIyiO MOHOXpoMaTusalmio cBeTa (Mo- 
HOXPOMATOpbI — TucpakUMoHHad pemerka 1200 mrpuxos/mm). B o6onx cay- 
tax MPHMCHAACh aBTOMATHYeCKaA 3allMCb KPMBOM BOIb CeYeHHA KJeTKH, 
lg / — cborosieKrpuuecKuM MeTojoM, x mpouyckaHusx — cbororpaduyeckum. 
M3mepenua ua MMTOCHEKTPOPOTOMeTPe MOTH BOCIMPOHSBOAUTECA C OWIMOKOli 
Topaqka +3%, oOujaa omuOKa chororpaduueckoro merojla B IIpHHATHIX YyCJIO- 
3HAX H3MepeHHA He NpeBblimana +-7%. Msmepenue OMHUX HU TEX Ke OOBEKTOB 
ABYMA MeTONAaMU [alo CXOMHbIE pesybTaTbI. Crioco6 usmMepenusa 8 B pasHbIXx 
ydacTKax KJle€TKH NoKa3aH Ha puc. 1. Ha 9kpane ocuusmorpacba WuTOCHeKTpo- 
PoToMeTpa 3aMMCbIBaJIHCb BIOJIb BbIOpaHHOrO HallpaBeHuA KpuBble lg J, npui 
WMHAaX BOMH 265 u 280 Mp. SaTem uccuenyemast KeTKa OOpadaTbIBasacb puoo- 
AyKNlea3oH WIM XJIOpHOM KUCMOTOH HU B Tex xe CTpyKTypax 3aMluCbIBaJIHCb 


g /,. Ilo kpuBbim, cHaTEIM Jo ymaneHua PHK, onpegenanach E,= lg a moc - 
it 


ij Z 
Te yNanenua EF, = lg a . CXOJHbIM CIOCOGOM H38MepAJIHCb STH BeHUHHEI oTO- 


‘paduyecKHM MeTOJIOM (76,78). B KoHeuHOM HTOre paccuMTHIBayICA MOKa3aTeJb 
3 = Dog5/'D2g0, KOTOPI UH XapakTepusoBan OCcOGeHHOCTH crpoenua PHK. 

_ Kauecrpennaa ofHopoquocts PHK usyyanacb B KsIeTKaX 2KMBOTHBIX pagHblx 
KlaccoB: mpocretmux (Paramecium caudatum, P. aurelia), Hacekompix (mo- 
roHeipoubt Tenebrio molitor), am@uOuli (ranramosHpie KeTKH ceruaTKu Rana 
emporaria), MJICKOMHTaIOWNX (KJIETKH TeveHH MBI, pelBapHTebuble 
laHHble). Buaxkubie npemapaTbl Napameluli PUKCHpOBaNMCh XOMOLHOTI XJIOp- 
doH KYCNOTON uIH cdopMaHMHOM, Apyrve OOpneKTbI — HeliTpasbHbIM cbopMma- 
IMHOM MH CMecbio (bopMaJIMH — cllMpT — yKcycHaa KucaoTa. Ilo mureparypHbM 
JaHHpim ('’,1’) mw HaliMM HaOJIOJeHHAM, UCMOIb3OBaHHbIe (UKCATOPhI KoMMYE- 
STBeEHHO MOJHOCTHIO coxpaHaioT PHK Bs Tkanu. [IpumMenennpie cuKcaTophi 
i@ H3MeCHAIOT HM MOJeKyJIApHylo cTpyKTypy PHK, Tak Kak nowyyeHHble JaHHble 
ee CXOJHbI IPH HCNOJIb3OBaHHH PasJIMUHbIX KOHCEPBUPYIOMU[HX BeMLeCTB. 
 B pesysprate paOornl BbInCHHOCb cuefnyroujee: 1. Tlokasaremb 2 Bappupyer 
3 Pa3JIMUHbIX yuacTKax KJeTKH OT 0,5 Jo 3,0. Takum o6pa30M, MOxHO mper- 
1OJlaraTb, UTO KeTOUHaA PHK mpegctaBsiser co60H CMecb BelIleCTB C pa3uIH4u- 
IbIMH CBOHCTBAaMH. 

_ 2. BapbupoBanue 8 3aKOHOMepHO H CXOJHO B KJIeTKaX Ppa3HOrO THMa y BCex 
ACCJIEIOBAHHEIX 2%KHBOTHBIX. HauMenbitne 3HaueHHsa B OTMe4eHbI B Ape H B 
KOOALepHOu 30He (8 = 0,5—1,3). MoxuHo fyMaTb, uTO HeOoubIIHe 3Haue- 
wma 8 B PHK 9toro Tuna o6ycOBJeHbI MpeocOJaqzaHHeM NMPVMUMHOB, OCO- 
JeEHHO WHTO3HHAa. B WeHTpambHOM YaCTH WHTOMMa3Mbl HM Ha NepudepHu BEILeCTBO 
> HH3KHMH 3HaveHHAMH B BCTpevaeTCA OTICJIbHbIMH BKpalWwieHHaAmMH. Boubuanr 
10 OObeMY WeHTPaJIbHaA UaCTb WHTOMJIAa3MbI 3aHATA B OCHOBHOM BeII[€CTBOM C 
} = 1,4—2,0. B 9To xe 30He HU Ha Tepudepuu Berpeyaetca PHK c B = 2,0— 
3,0 (cM. puc. 2). 

3. PuO6onykea3a yalserT He Bclo PHK, oOaBouHnoe skcTparupoBaHHe 
‘OPHOH KUCOTON BbIABIAeT JOMCMHUTEIbHO ele oKOO 25% PHK. JIBe dop- 
mt cBA3H PHK c 6eKom — mpouHand u aOnsIbHaA — ObIJIH HU3BeCTHbI HM paHee 
19 20). HusKkue 3HaueHua 8B (8 < 1,0) cBolcTBeHHEI TOJbKO YacTH JaOMIbHOK 
HK, yaaisemoi puOonyKeas0oH. Tak Kak XJIOpHad KUCJOTAa MpOH3BOAMT 
joee MOMHOe YaneHue PHK u Tak Kak Tlocyle sToro He yaeTcA ‘OOHAPYXKUTb 
HK c B < 1,0, To MomxHO LyMaTb, YTO B OAHOH MU TOM %Ke CTpykType HepelKO 
laxOATCA HecKOJbKO PHK, kotopple JatoT cMellaHHbi cnekTp. B crpyKtypax 
HTOMMasMbl MOwKeT HaxowuTbea PHK sayepHoro mponcxoxyenun (8 < 1,3), 
lecTHoro (8 > 2,0) u o6a TuNa KucHOT OLHOBpeMeHHO (B = 1,3—2,0). Ilocnen- 
mi BapvaHT, BepOATHO, HaHOomee pacnpoctpaHeH. B To %e BpeMA ObIIO Opt 
€BepHO CYHTATb, YTO CYILECTBYIOT TOJbKO Ba THNa PHK — ofHa sAepHoro 

Upyraa WuTonsasMaTuyeckoro nWpovcxoxyeHua. AHaH3 NOWYYeHHbIX WaH- 
bIX MOSBOJIAeT PasJIM4UUTb NO Kpalineli Mepe 2—3 Tuna PHK. IIpu Oomee TOUHOM 
CcyleOBaHHH, Kora OyeT pasyeseHa CMeCb BeWIECTB B CTPyKTYpax, BeposAT- 
O, BbIeIHTCA Oombillee uuc0 PHK. 


HS 
=] 


11* 5¢ 


4. Cpequne 3HayeHHa 6 B WATOMMasMe BapbupytorT OTHOCHTEIbHO MaJIG 
B Pa3MMUHbIX KJIeTKAX KMBOTHBIX Pa3HbIX BU]OB. CpeqHue Bemmunnel B pas- 


Hbl 


gi 


Ceyexue knemku 


Puc. 4. Cmnoco6 ompemenenun B = Dzog5/Dogo. J, I’, Il, J1’ —kpuppie 
IgJ; u Ig/e, 3anmvcaHHbie B YJIbTpacpHOvleTOBLIX JIyy¥axX C JVIHHOM BOJHbI 
265 mu (J, IT) u 280 mu (/’, II’). E=0,40—samucb ceTKH C U3BeCTHOI 
ONTHYeCcKOH mmoTHOcTbIO. KpuBbie perucTpupyrorca Ha 9KpaHe ocwlwuorpaca 
wutTocnektpopotometpa. J//I, [J1’ — paccuntanuble onTHYecKHe noTHOcTA PHK 
B JByX fiMHaxX BowH. Bepxuaa KpuBad Ha puc. JJ] —xonusa puc. J. 
Crpemkamu wv OyKBaMH OO03HayeHBI! TOUKH Ha pyc. TJ, AAA KOTOPbIX 
paccuHTbIBasoch oTHOWeHHe 6. JV —s3HaueHHa B BOb CeueHHA WMTOMMA3MbI 
mapaMeuwH B TOUKaX a—u. OObacHenve pacueToB B TeKCTe 


1,7—1,8 c oOTKJIOHeEHHAMH B OTJ@JIbHbIX KMeTKaxX He Oolee eM 
+ 10-15%. Orkaonenus 8 B pasMMUHBIX CTpyKTYpax OHO HM TOM xe KET} 


MoryT ZocturaTb 70—90% oT cpegHero. 
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5. [peypapurerbuoe ucceqoBanue K/eTOK CeTuaTKH IPH pasHbIX HX (PyHK- 


MMOHAJIbHbIX COCTOAHHAX MOKasasl0, YTO Mp 3TOM CpeqHee 3HayeHHe B He H3- 
MeHACTCH HJid H3MCHACTCA OUCH MaJO. 

_ 6. 8 He saBucuT of aOcomoTHO BeM4HHbI ONTHUeCKOL MOTHOCTH PHK 
B OOCHX JVIHHAX BOVJIH. 

AHaJuIM3 NOJYYeHHIX JaHHbIX NOKa3aJl, uTO BapbupoBanne B (opmbl Kpu- 
BOH Normomesua PHK) o6bacuserca JelicrBuTeIbHO HanMuNeM HeCKOJIb- 
KuxX THNOB PHK, a ne uHbimu cbakTopamu. Bappuposanue 
B He CBA3aHO C HepaBHOMepHOCTLIO pacnpeyeieHua xpo- 
MOPOpOB B KJleTKe, He ompeyenseTca pa3mMuHOli now- 
MepHOCTEIO PHK u ue 3aBucuror cpasu PHK c 6euKom. 

CrelvaJIbHble H3MepeHWA KDPHBBIX MOPJOU[eHHA BEI- 
coxonojumMepHoh PHK u npoyyKtos ee rugpoumsa no- 
KasaJid, YTO BapWaOvJIbHOCTh MoKasaTedad B He MOxeT 
ObITh OObACHeHa pa3zIMUNOH NOmuMepHOcTEIO PHK. 

_ B ucnonp3opanupix MeToyax BapbupoBanue 8 He 
MOrJIO ObITh OOYCJIOBJICHHBIM OMTMYeCKHMH (cbakTOpaMK. 
_ Takum o6pasom, B HacToameli paOore nox TBepxxeHbI 
MIOYYeHHbI€ APyrHMH MeTOaMU JaHHbIe O pa3/IM4HOM 


noe P<ite 
HyKJleoTHqHOM cocTraBe PHK spa u WuToMIasMbl xKU- &e fr4-60 Sp >e0 
BOTHBIX KJIeTOK (2-5). B To xe BpeMA MOKasaHO HaJn- 

4WHe B IWHTOMIa3Me BeeCTBa CO CI€KTPaJIbHbIMH CBOHCT- Pye. 2. Cxema pacnpe- 
Bamu AyepHo PHK. V3 atux zByx HaOmoxeHuit Mower AeveHHA pas iH4HEIX 110 


; CIeKTpaJIbHbIM CBOHCT- 
ObITb cClelaH BbIBO] JIH60 O CYLICCTBOBaHHH B WHTOMJa3sMe BaM  PHOOHYKJICHHOBBIX 


COOCTBeHHbIX WeHTpoB cHHTesa PHK, M60 0 mpeocOpa-  xucnor B 2KUBOTHEIX 
30BaHHH aAyepHok PHK 8B wntona3sme. PesyjbrTaTbl pa- KJleTKax 
OoTb! He NO3BONAIOT CelaTb BbIBOL O BHACBOH cnelH- 
quunocth PHK, urTo onowHaer uMeloulMiica B 3TOM HallpaBJieHHH MmatTe- 
puan (°, 74). Tlokasana monexyapHas rereporesHoctb PHK 4u 3akoHomep- 
Hoe pacnpeyeneHne pa3IMUHbIX PHOOHYKeHHOBLIX KuCOT B KueTKe. To- 
BOPHTb O 3HaveHHH OTMeYCHHDIX HaGMOAeHHH B HCCIeOBaHHM CBOMCTB HYK- 
JICHHOBDIX KHCJIOT ObWIO Obl MmpexeBpemeHHo. BosmoxHO, TO CTaHeT Oovlee 
ACHbIM MeXaHH3M yyacTtua PHK B cuHTese pa3HOKa¥eCTBCHHbIX OeJIKOB. 
IIpuyouy riyOoxyro OmaroqapHoctb B. B. Kexposcxomy u T. K. Xpymosy 
3a BHHMaHHe HW Momollb. C OouIbuIOH Mpu3HaTeIbHOCTbIO H OularoflapHOCTbIO 
oTMeualo TOBapummeckoe yuactue JI. C. Arpockuna, A. JJ. [pys3nesa u H. B. Ko- 
povleBa, KOTOPble NOMOIJIH MHeE IIPOBeCTH MaTeMATHYeCKHH aHaJIM3 BOSMOXKHBbIX 
OUMOOK (OTOMeTPHH KJIETKH. 


Uucrutyt Mopdosioruu x2uBoTHElx um. A. H. Cepepiosa Tlocrynuso 
AxkajlemMuH Hayk CCCP 7 VIII 1958 
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HHTOJIOTH fi 


M. K. 3AXAPOB 


BJIUAAHHE AJPEHAJIMHA HA JEJIEHHE KJIETOK B YCJIOBUAX 
AECHMMATH3AUMN 


(ITpedcmaeaecno axademuxom JI. A. Op6eau 17 VIT 1958) 


Powlb CHMMaTH4eCKOH HepBHOM CHCTeMbI B PeryJAWHH KJICTOUHbIX Ween 
BbIACHeHa HeyocraTouHO. B onmbirax Ha KpbICaX YMCHbUIeHHe MHTOTHYeCCKOH ak- 
THBHOCTH Mocsle JCCHMMNaTH3alHH POTOBHILb! ObIIO OTMeYEHO JIMIIb IPH BBeeHH 
Kouxuluua (14). B poropnite y KOUIeK Ip OCTpoM 4 OCOOeHHO XPOHHYeCKOM 110+ 
BP@KICHHH BePXHero IWeHHOrO CHMNaTHYeCKOrO y3Jla HaOIONaOCh CHHXKeHHE 
MHTOTHYecKOH akTuBHocTu (7, 3). B ombirax c MecuMMaTH3allMei sasbika (°), 
JONOJIHEHHbIX HOBbIMH HaOJIOeCHHAMH, MbI MOJIYUHJIM HeOHOSHAUHbIe Pe3yJIb- 
tatbt. B OoubUIMHCTBe OMbITOB HaGOLalacb TeHeHIMA K CHW2KeHHIO MHTO-4 
THYeCKOH akTuBHOcTH. [lonbITKH BbIABHTb y4acTHe CHMINaTHYeCKOH HepBHOH 
CHCTeMbI B peaKTHBHOM TOPMOXKeHHH KJICTOUHBIX JeeCHHH [aH OTPHUaTebHbIEH 
pe3yIbTaTbI: CHH2KCHHE MHTOTHYCCKOH AKTHBHOCTH TIpH OoeBOM pa3jipaxkKeHHt 
OKa3aJIOCb OMMHAKOBbIM B JeCHMMaTH3HpOBaHHOH WM HHTAaKTHOM poroBurax (°) 

HeoJHo3HauHOcTb MOJIYYCHHbIX Pe3YJIbTATOB CBA3AHA, IO-BHJMMOMY, C pas 
HbIMH OObeKTaMH UCCelOBaHHA HW pa3JIHYHOH MeTOAUKOM IYKCMePHMeHTOR. 
ONBITHI C BBIKJIIOUCHHEM HHHEPBallWH Camu 10 ceOe MOTYT He aBaTb OTUeTIHBOre 
sppekTta H B CBA3H C KOMMeHCaTOPHbIM BJIMAHHeEM JAPYrHX peryJIAWHOHHbIAA 
MeXaHu3MoB. B CBA3H C 3THM MbI MOMbITaIHCb BbINBUTb 3HaveHHe cummatuyeckon 
MHHepBalWH B peryJIAWMH JeIeCHHA KJIETOK, MCNOb3yA Apyrve 9kcnepHMeH- 
TaJIbHble MOJeH. Kak u3BeCTHO, IPH AeCHMMaTH3allMH OTMe¥aeTCA H3MeHeCHH 
YYBCTBHTCJIbHOCTH €HePBHPOBaHHBIX cTpyKTyp (“). Ecau cumnatuyuecka 
HepBHad CHCTEMA OKa3bIBaeT BJIMAHHe Ha Pa3MHOXKeHHE KJIETOK, TO B YCIOBMA? 
NeCHMMaTH3allNH CeOBaIO Obl ORKMMaTb H3MCHEHHA peakWMH BCTYMAaIONIHA 
B [\eJIeHHe KJIeETOK Ha BO3elCTBHe HeKOTOPbIX MHTOTHYCCKUX PperysJATOpOB. 
B kKayecTBe OfHOrO 43 HanOoJIee CHJIbHbIX PeryJATOPOB JeeHHA KJIeTOK Obl, 
u30paH AaPeHaJIHH, BbISbIBAIOILUM OTYCTIMBOe CHAXXCHHE MHTOTHYCCKOH aKTHB- 
HOCTH B Pa3JIMUHEIX opranax ((7, ?, *, & %, 1° 44) uw gp.). 


, 


OObekTOM uCCeqOBaHNA CYKU snMTeNMH AsbIKa KoWeK. MuroruueckyK: 
AKTHBHOCTh ONpeleiaM Ha JeBOH HW MpaBol CTOpoHaxX AZbIKa MyTeM nom} 
cueTa WHCIa TeNAULMXCH KJeCTOK Ha MpPOTAKeHHH SMHTEMMAMbHOrO Maca, paB- 
HOM 20 MM. Onpelems0cb MpOWeHTHOe OTHOMICHHe OTACIbHBIX (pa3 H BLIUMCAAT- 
ca Koappuuuenr thas (OTHOWMIeHHE MepBEIX AByx c:ba3 JeeHuA K JBYM NocieqHUM 
tpasam). B I cepuu onbiros (KOHTpomb) H3y4anacb MUTOTHUeCKad AKTHBHOCTE 
B SIMTeIMH JICBOH HM NpaBoH MOMOBMH A3bIKa Y HOPMAJIDHbIX %XMBOTHBIX. Ba 
If cepuu uccieqopalach MUTOTHYeCKad AKTMBHOCTb JeBOli H MpaBoi NonoBuy 
A3bIKa MOCe BBeeHHA alpeHamuna. B II] cepnu onpirop usyyanocb BaMAHHe 
aqpeHaiMHa Ha AeeHve KeTOK B SIMTeIMM ASbIKa MOCMe OMHOCTOPOHHero yfa+ 
JieHHAl BePXHeroO WeHHOTO CHMMaTHYecKoro y3sa. ApenainuH BBO_UICA 34 
I*/. 4aca no 3a60n B o3ax 0,5—0,7 mr ua 1 xr Beca. Bepxuuii mefiupii cums 
NaTHYeCKHH Y3el yAaAJICA TOMbKO C MpaBoli CTOpoOHbI 3a 2 cyToK (B 1-ii rpymne 
onbiToB), 3a 5—6 cyTok (Bo 2-4 rpynne onpiros) u 3a 15 cytox (B 3-4 rpynme ompiy 
TOB) 0 BBeeHHA allpeHasIMHa U 3a008% XXMBOTHHIX. Murotuyecky!0 akTHBHOCTH 
onpeleiatH Ha mpapok (ecuMnaTH3HpoBaHHOl) cropoHe A3bIKa M Ha MeBOlE 
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‘TOPOHE A3bIKa, CJLY2KUBINeH KOHTposIeM. OnbiTaM 3TOH CepHu MpeqmecrBoBao 
[3y4YeCHHe H3MCHCHHH MUTOTHYeCCKOH AaKTMBHOCTH Mocue OMHOCTOPOHHErO Yjla- 
feHHA BepxXHero wenwHoro CcHMMaTHYecKoro y3vla 6e3 BBeAeCHHA ajpeHa- 
ImHa. Kak ObiI0 yxKe OTMeYeCHO, STH OMNBITHI al HeOMHO3SHAUHbIe PesyJIb- 
ratbl. Ws 18 onpirop c yfasleHuem BepxHero melinoro CuMMaTHY¥ecKOrO y3ua 
39 onbiTax HaOsOJaslocb CHH- 
KEHHeE MHTOTHYUeCKOH AaKTHB- 
HOCTH (B CpejHeM Ha 15,9%),  Wsmenenne wHTeHcCHBHOCTH MHTO30B B SITMTeIMH AgbIKa 
3 4 onpirax — noppuueHue Y HOPMAJIbHBIX 2KHBOTHBIX Tocle BBe,eHHA ajpeHaMHa 


AMTOTHUeCKOH akTHBHOCTH 


Ta6auna 1 


B cpequem Ha 12,5%), 4B posa ampe-| 4g Be eg es i 

}  OMbITaX HHTeCHCHBHOCTH = BMHHA, Mr) omira | WHCHO mete seed te See une, % 
JeJIEHHA KJICETOK He H3MeHH- 30B das 30B cas 

1acb. 

Pe3ysbrathi | cepuu onbi- 0,025 73 | 140 Aagavt 139.| 4,5 | —On7 
top (12 »xHBOTHHIX) mMoKa3a- 4 | 129" | 8,4) 2120) 3,1 | 28,5 
1H, TO Y HOPMAJIbHbIX %KH- 0,15 1) | 47 Hee 84) O01) 2,J50 Ore 
OTHbIX Pa3HHIla MexK]y HH- ~ 18 | tee y or 98 | Ga 48 
f€HCHBHOCTbIO MUTO30B_ B 0,3 £042 O65 4,4 | See Stir 4, 6 
NHTeIHH mpaBolw wu wmMeBoH £05 33 6,2 SOC oes iiaaee 
STOPOH ASbIKA He MpeBEI- 0,6 a ce ML e se Sirus 

aeTt + 9%. Onnirsr II ce- Mis 194 6'0 33 63} 4.9/5 
uu (10 >xMBOTHEIX), CJly- 1146 | 48 | 4,5] 49] 41,5] 42,4 


BlaHe AONOJIHUTeCJIbHbIM 

OHTPOJIEM, AaIW aHaJIo- 

CHUHbIC pesyJIbTaTbl. BspezeHnue ajipeHaJIWHa BbI3bIBaJIO CHH7KEHHE MHTOTHYe- 
KOH aKTHBHOCTH, CTAHOBHBIMeeCHA Ooee 3HAYUHTCIbHbIM 10 Mepe yBeJIHUeHHA 
WO3bl Upenapata. Pa3Huwa 
| TaOnuma 2 MexKY MUTOTHYeCKOH ak- 
smenenve HHTeHCHBHOCTH MHTO30B B SmHTeMM s3bIKa THBHOCTbIO Ha JeBOH HU 
mocie yasieHHA BepxHero WieHHOro CHMNMaTHYeCKOrO y3uJa mpaBol MOJIOBHHaX A3bIKa, 


i c npaBoit CTOPOHbI H BBeCHHA aflpcHaJIHHa Kak H y HOPMaJIbHbIX *KU- 
| BOTHbIX, He BbIXOJMJIa 3a 
ponttan) oxo= |ipapaanan) er0- mpeqembt + 9% (radu. 1). 

ea | oN pine port __[Hsmenenns, Pesyabpraret III] cepun 
me omepa- | ona % K KOH= 

UWH, CYTKH yucsio | Koad- | yucmo | Koad- Tposto OIIbITOB NOKa3aJIH, UTO Ya- 

EEA Tee Re Sa LT jleHHe BepXHero welHOro 

cumMnaTuyeckoro y3la H3- 

2 99 82 | 5,8 37 2,4 | —54,9 MeHHeT PpeakILHIO BCTYIMalo- 

100 54/ 4,4 | 48 | 2,2 | —11,1 mux B JeneHHe KseTOK Ha 

05 1 Ah = ave rae BBeqeHHe apeHasuHa. Co- 

103 sos SOR" 4.4 —42'5  mocTapsjenve MUTOTHYeCKOH 

106 On ten ll 35 6,0 | —39,3 aKTHBHOCTH B 9SIMHTeIMH 

107 63 | 3,2 | 48 | 5,0 | —23,8  jeBoli (KOHTpObHOH) H Mpa- 

5 78 45| 4,1 | 55 | 5,4 | +22,2 Bot (ecuMnaTHsupoBaHHon) 

79| 70} 2,9 | 87 | 4,1 | +24,3 cropoH s3bIKa MoKa3bIBaeT, 

8 ai a ae Boe 2 YTO AaHTHMHTOTHYeCKHH 93¢p- 

ue 32°) 3.0 | 53-1 4,9 + 65,6 (peKT MOCIe BBeeHHA aype- 

. -  HaJiwHa He OHHAKOB Ha 

: a 9 Ae ay Ave ae MHTaKTHOH HW JleCHMIaTH3H- 

83 69 | 8.8 | 87 | 5,4 | +264 poBaHHo cropoHax (Ta6.1.2). 

15 o¢| 69/31 | 6 | 5,8 | — 5,8 ‘Lepes 2 cyToK mocae yla- 

97 300) 4,9 36 3,9 | — 5,3 JIGHHA BepXHero IWeHHOrO 

98 | 57 | 2,6 | 59 | 2,4 | + 3,5  cummaTMyecKoro y3la BO 


BCeX OMbITaX Ha eCHMIMa- 
rTH3HPOBaHHO CTOpoHe HaO/lOfasocb CHW2KeHHe MMTOTHYCCKOH aKTHBHOCTH 
3cpequem Ha 26,5% cpaBHHTeIbHO C KOHTPOJbHOH CTOPOHOM ASbIKa. 
Aupie pesyibTaTbl OblWuin MomyyeHbt Bo 2-H Tpymme OMbITOB 3TOH CepHH, B 

501 


KOTOPbIX aflpeHaMH BBOAMICA Ha 5—6 cyTKH Nocse skcTUpNalun BepXHel) 
wieiivoro CcuMMaTHuecKoro y3ula. B aToH rpynne oMbiToB BBeweHHe allpeHaduns 
BbI3bIBAaJIO MeHbIee CHWKCHHE MHTOTHYCCKOH AKTHBHOCTH Ha ONepHPpOBaHHO! 
CTOpoHe, 4eM Ha KOHTpOJIbHOM. YpoBeHb MUTOTHYeCKOH aKTHBHOCTH Ha onep 
pOBaHHOH CTOpoHe ASbIKa MpeBbiillaeT MHTOTHUCCKY!O AKTHBHOCTh HHTAKTHO 
CTOPOHBI B cpeytHem Ha 24,2%. Uepes 15 cyToK Mocue onepallv BBeAeHHe ape 
HaJlMHa CHW2KaJlO YPOBCHb MHTO3OB B IMMTEHH JICBOM WM MpaBOM NONOBUH ASHIKS 
B OfMHakOBo cTemeHu. ACHMMeTpHaA B paclipeeseHHM MHTO30B CrlaKUBa 
Jlacb, H Pa3HUIla B HHTCHCHBHOCTH Pa3MHOXKCHNA KeTOK Me2KILY o6eHMH CTC 
pOHaMH si3bIKa He MpeBbiliata -- 6%. 

Bo Bcex CepuAX OMBbITOB Hapsiy c OMpesedeHHeM OOmero YMCA NeMALLMXC! 
KJICTOK B KaxKJOM CJLy4ae NOACUATHIBAOCh KOJIHYECTBO OTCJIbHBIX tba3 MHTO3aq 
KOTOpoe BbipaxkaJlocb B MpoweHTal 
K OOMLEMY YHCIY DesAMMXCA KIETOKS 
Aunaiu3 9THX JaHHbIX NMOKasbiBaeTy 
yTo uepes 11/, vaca mocse BBeJeHH: 
ajlpeHaJIMHa OTMeyaeTCA YBeJMYCHHY 
yucsia mpodas uM CHMxKeHHe NO3y 
Hux (pas MuTosa (pac. la u O) 
STH W3MeHeCHHA CBHCTEIbCTBYIOT ¢ 


Ro 7 TOM, uTo uepes 17/, uaca mocad 
ore | 
BS By 606€6€ 206 MSCOiBBeEeCHHA = a peHaIMHAa 


<> 
3% 
>> 


orem 


eS 


BO3HHKae 
yxke HOBaH BOJIHa BCTYMAarOUlNXx i 
yesieHue KJIeTOK. B ombiTax Cc JecHM! 
naTusaliveli mocyle BBeAeHHA aflpeHai 
JiMHa KaK Ha OMepHpoBaHHOH, TaK } 
Ha HHTAKTHOM CTOPOHAaX A3bIKa Co} 
XpaHAercaA Takoe 2%Ke pacipejleenn 


b LRH 
SRS 
k RSS525 


eres 
$25 


SSS 


aS 
oo 
teres 


Puc. 1. [Ipouentubie oOTHOWeHHA OTeNbHbIX 
cba3 MNTO3A B SIMMTeJIMM A3ZbIKa B KOHTpoue (a), 
Mocme BBeMeHHA alpeHastuHa (6) H B yCJOBHAX 


MpeABapuTembHOl AecuMMaTH3auHA 3a 2 CyTOK 
(e) u 5—6 cyTok (2) Jo BBeleHHA afpeHamHna. 
1 — KOHTpoOsbHaA cTOpoHa, 2 — onepHpoBaH- 


OTI@JIbHbIX (a3 MHTO3A, KaK HU 
3KCIepHMeHTax C BBeJe@HHeM OHO 
allpeHasuua (puc. 1 6 u 2). Cummes 


Has cTOpoHa, fm — Mpodasa, mM — meratasa, 


ER aint te ey timies PHUHOCTS pacnpeseleHuA pa3/IHUHEI 
? 


tba3 MHTO3Aa Ha OOeHX CTOPOHa 
A3bIKa KaK Y HOPMAJIbHbIX, TaK H Y OMepHPOBaHHbIX KHBOTHBIX CBHJeTeMs 
cTByeT 06 OTCYTCTBHH HapylleHHuH B Xofe camoro JeJeHHA Mocie ecHMMa} 
TH3aluMH. MU3meHeHuA MHTOTHYeCKOM AKTMBHOCTH, KOTOpble HaOsOWaloTcCA Ha 
JeCCHMNaTH3HPOBaHHOH WH MHTAKTHOM CTOpOHaX A3bIKa Nocle BBeJeHHA ape 
HaJIMHa, CBA3AHbI, TAKHM OOpPa30M, C M3MeHEHHeEM UNCJia KJIeTOK, BCTYNal0 
WlMX B Tpollecc JleveHHs. 

Ilomyyenubie JaHHble CBHJeTeIbCTBYIOT OO H3MCHEHHH peaKUMH BCTYMalo 
WHX B JesleHHe KJI€TOK Ha BBeeHve alpeHasiuHa B YCJIOBHAX JeCHMMaTH3allnh| 
Bpiksi0ueHHe CHMMaTHYeCKOH HHHeEpBalluH B TeyeHHe NepBbIX 2 CYTOK MPHBO} 
MT K NOBbILICHHIO UYBCTBHTEIbHOCTH TOTOBAULHXCA K JIeJICHHIO KJI€ETOK Ha aHi 
THMHTOTHUeCKOe eHcTBHe afpeHasiuHa. M3meHeHnve MUTOTHYeCKOH pala | 
coxpaHsetca H Ha 5—6 CYyTKH, HO B STOT NepHoO MUMTOTHYeCKaA AKTHBHOCTE 
Ha Jl€CHMMaTH3HPOBaHHOH CTOPOHE OKa3bIBaeTCA CHW2KCHHOH B MeHbIWeH cre? 
NleHH, UeM Ha HHTAKTHOH CTOPOHE A3bIKa. OTH H3MeCHEHHA MOTyT ObITb HCTOIIA 
KOBaHbI JBOAKUM OOpa30M. Bo-nepBbixX, MOXKHO NpesuoaraTb, YTO H3MeHeEHHE 
peakWHH BCTYMaIOWlMX B eyeHHe KJI€TOK Ha afpeHaJIMH HOCHT I1pH ecuMnaTH- 
3alluu JByxda3sHbl XapakTep: MOBbILIeHHaA YYBCTBHTEJIbHOCTb KJIETOK B Ha- 
yale OlbITa CMeHseTCA Ha 5—6 CyTKH MOHH2KeHHeEM PeaKUHH Ha aHTHMUTOTH- 
yecKoe JleHcTBHe afpeHasiMHa. Bo-BTopbIx, MOXKHO MpesNodaraTb, YTO MeHbILeE 
CHH2KeHHE MHTOTHYeECKOH aKTHBHOCTH Ha JeCHMMaTH3HpOBaHHOH CTOPOHe CBA- 
3aHO C NMOCTeMeHHbIM PaCIpocTpaHeHHeM MOBbILeCHHOM UYBCTBHTeIbHOCTH Ha 
HHTAKTHY!O CTOPOHY A3bIKa. He edad OKOHUATEJIbHbIX BbIBOJOB, MbI CKJIOHHB! 
CUHTaTh BTOpoe OObACHeHHe Oovlee BeposTHEIM. M3yuenne pada du3snouvorn- 
yeCKHX peakKUMH NOKa3blBaeT, YTO ABJeEHHE MOBBIICHHA UYYBCTBHTeIbHOCTH 
TKaHeH HacTynaer cpa3y %*xe Nocwle JeHepBallun u K 9—12 yHIO NocTuraeT MaK- 
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-HMAJIbBHOrO 3HaYeCHHA, COXPaHAACb Ha 39TOM YPOBHEe JWIHTeIbHOe Bpems (’). 
3mecTe C TeM, IPH CONOCTaBJIeHHM MUTOTHYCCKOH aKTHBHOCTH BO BCeX rpymtax 
ITOH C€PHH ONbITOB OOpalilaer Ha CeOA BHUMAHHe TO OOCTOATEJbCTBO, YTO CHH- 
SHBIUAACH B TeEYeHHe MePpBbIX CYTOK MUTOTHYeCKaA AKTHBHOCTb Ha JleCHMMaTn- 
3HPOBaHHOH CTOPOHe COXpaHAeTCA MPHMepHO Ha TOM %Ke YPOBHE H B Noc/eLyio- 
mue cpoku. MutoTuueckand aKTHBHOCTb HHTAKTHOM %Ke CTOPOHHI, JOBOJIbHO BE- 
SOKaA Ha 2 CYTKH, NOCTeMeHHO CHM KaeTCA H Ha O—6 CyTKH OKasbIBaeTCA Oosee 
1HM3KOH, 4eEM Ha CTOpoHe omepauun (pune. 2). STH comocTaBJIeHHA MO3BOUIsIOT 
IpeqnOlaraTb, YTO TMOBBILIeHHe UWYBCTBUTeIbHOCTH BCTYMAaIOULHX B enenne 
KIICTOK K ajlpeHaJIHHY OXBaTbIBaeT HE TOJIbKO 
MeCHMMaTH3HPpOBaHHYy!O CTOpOHYy, HO paciipocrpa- 
HACTCA HM Ha HMHTAKTHYIO YacTb a3bika. [Ip 9TOM 
MOBbILNeEHHe peaKWHH KJIeTOK Ha JeHepBHPOBaHHOH 
eTOpOHE MpoucxXosNT Opicrpee u yxe KO BTOPbIM 
SyTKaM jlOCTHraeT ompemeteHHoro ypoBHaA. Ha 
HHTAKTHOH 2%Ke CTOPOHE 9Ta PeaKUMA PasBHBaercs 
3HAUHTEJIDHO MeWIeHHee, JOCTHTad BbICOKOrO yPoOB- 
HA MHWb Ha S5—6 cytKu. K 15 cyrkamM uyBCTBH- 
T@IbHOCTb KJIeETOK K AHTHMUTOTHYeECKOMY BO3JeH- 


CTBHIO ajipeHalMHa Ha oOOeHX CTOPOHaX A3bIKa 
OKa3bIBaeTCA TPHMepHO OMHaKOBOH. 

Tak WIM WHave, HO ONHCaHHbIe OMbITbI MOKa- 
3bIBalOT, UTO BbIKJIIOUeHHeE CHMMaTHYeCKOH HHHep- 
Balu W3MeCHAeT peaKUHIO BCTYMAaIOlHX B Jeve- 
HMe KJIeTOK Ha aHTHMHTOTHYeCKOe  jeHCTBHe 
alpeHaHHa. CumMmaTuueckuli OTe HepBHOM CH- 
CTeMbI HrpaeT, TaKHM OOpa30M, OlIpeeJIeHHy10 
pOJlb B Mpolleccax peryJAlHH eveHHA KJIeTOK. 
QHa OCYIILeCTBIAeTCA, OUCBHAHO, Yepes Te OOMeH- 
ble IpOleccbl, KOTOPble IIPHBOAAT KJIeETKY K 
neneHuio. PediekTopHoe TOpMOxKeHHe  KJIeTOU- 


2 Halle TOUKH 3peHHA, He OOOCHOBAHO. 


- 
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ONE Wie CAPS Ci Oe, JANN G I UM 
Ruscke, 


Preval: 


Msmenenna 
yecKOH aKTHBHOCTH (4HCJIa MH- 


MHTOTH= 


TO30B) B 9MHTeIMH sA3bIKa. 
a — KOHTPOJb, 6 — uepes 
2 cyTOK Mocsae o,HOCTOpOHHelt 
WeCHMMATH3allHH HW BBeeHHs 
ajlpeHasHHa, 6 — TO Ke yepes 
5—6 cyTok Nocme onepann, 


@é—TO *e uepes 15 cyToK 
nocse omepaunHu. if — Kout- 
pewbHaA cTopoHa, 2 — one- 


PpHpoBaHHas cTopoHa 


HbIX J@JIeCHHHi CBA3aHO, iaBHbIM OOpa3soM, C YCHJICHHbIM BbIleJIeHHeM ajlpe- 
qamuHa Halmoyeynukamn ('). B cBa3H c TeM, YTO AHTHMHTOTHYeCKOe jelicTBHe 
[peHasIuHa W3MeHAeTCA MPH HapyWeHHH CHMMaTMYeCKOH HHHEpBalluv, OTPH- 
YaHve 2TOTO OTea HeEPBHOL CHCTeMbI B peaKIMMH TOPMOXeHHA MHTOSOP (°), 
VismMeHeHve (yYHKUMOHAIbHOrO CO- 
STOAHHA CHMMAaTHYeCKOH HePBHOM CHCTeMbI MOxKeT, MO-BHAMMOMY, H3MeHATb. 
eaKkUHIO KJIeCTOK Ha BOSeHCTBHe Pa3JIMUHbIX MHTOTHYeECKHX PeryJATOPOB. 
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TEHETHKA 


C. M. TEPUIEH3OH u H. A. KHCEJIEBA 


BbISbIBAHHE HATIPABJIEHHbIX HACJIEACTBEHHbIX V3MEHEHMH 
Y DROSOPHILA MELANOGASTER 


(IIpedcmaeneno axademuxom A. B. Iannaduneim 9 VII 1958) 


IIpo61emMa uCKYCCTBeHHOFO BbISbIBAHHA HallpaBJICHHbIX HaCJIeCTBEHHBI 
H3MeHeHMit HMeeT OFPOMHOe TeopeTMyecKoe M MpakTuyecKoe 3Ha¥veHHe. Cpels 
TeHeTHKOB JIOBOJIbHO WIMpOKO pacipocrpaHeHo yOexeHHue, 4TO gees 
H XMMMUeCKHe MYTAareHHble (pakTOPbl CMOCOOHHI JIMLIb YCKOPATb eCTECTBeHHDbIE 
MYTANLMOHHbIA Tpomecc, HO He B COCTOAHHM B/IMATb Ha XapakTep BOSHMKAaIOUIA>) 
MyTaunui. Tako B3riay TpyQHO CoriacoBaTb C COBPeMeHHbIMH MpecTaBsJie 
HUAMH O M@XaHH3Me OMOCHHTe3a HYKJICMHOBLIX KHCJIOT HM OeJIKOB, OMpesea10 
ILMX HacwlecTBeHHbIe ocoOeHHOCTH opraHu3Mos. IIpaBuibHee MpeqnouaraTs 
uTo G6oulee raiy6oKoe NosHaHve 9THX MeTaOO/IM4eCKHX MpolleccoB MO3BOUIM’ 
SKCHEPHMCHTaJIbHO H3MeCHATb HX XO TaKHM OOpasoM, 4YTO OMpedeeHHOe BOs 
elictBue OyJeT BbISbIBATh OMpeleeHHbI reHeTHYeCKHH pesy/bTaT. B nosbs 
3TOFO peAUOMOKeHHA TOBOPUT UM PAL MOMYYeHHBIX 3a MocMeqHHe TObI OMbIT 
HBIX J@HHbIX (paOoTbl mo TpaHcdopMaluu OakTepull HM MO TaK Ha3bIBaeMbis 
MYyTaOHJIbHbIM TeHaM). 

Oxono 20 mer Ha3a, OMHHM H3 aBTOPOB 9TO CTaTbH ObIVIO BbICKa3aHO MBG 
Hue, 4TO HaWOouee OOeULaIOULHM MyTe€M WCKYCCTBCHHOMO BbISbIBAaHHA Hallpaw 
JI@HHBIX MYTALMH JOJKHO ObITh SKCIEPHMeHTAaJIbHOe H3MeCHEHHe HYKJICHHOBO! 
oOmena opranu3ma. Ucxogsa u3 2T0ro, Torga Ke OplIM MpoBeeHbI OMbITH! (", * 
NO BbISbIBAHHIO MyTallM y Aposo0publ NocpescTBOM MpHOaBJIeHHA K KOPMY} 
KOTOPbIM MMTaOTCA JIMUMHKM, MpenapaTa We30KCHPpHOOHYKJeCHHOBOM KHCJIOTS 
(HK). Ora ompirsl, TaK Ke KaK HM NOCMeLYIOULHe, BbINIOJIHeEHHbIe TeM Ke aBTe 
POM C KOJJIEKTHBOM COTPYAHUKOB (3), MoKa3aJIH, YTO TAKUM CIOCOOOM JeHCTBH 
T@MIbHO YaeTCH NOMYIUTh OOMbIUIOe KOJM4YeCTBO MyTalHH, WH MPHTOM, TlaBHbti 
06pa30M, HeCKOJbKHX OMNpeNeIeHHbIX THNOB (OrpOMHOe OOJIbIIMHCTBO UX 32 
TparuBaslo CTpoeHve KpbiibeB). B nocjeqHel paOoTe, KpoMe Toro, Obliu paso 
PaHbl MpHuHHbI MeTOAMYeCKOrO XapakTepa, MOMeWlaBLIMe JOCTHTHYTb ycnex} 
HeEKOTOPbIM JIPYrHM aBTOPaM, MbITaBLIMMCA BbI3BaTb Y pO30PHJIbl MyTalli} 
mpenapatamu JIHK; 3TH 3aMeuaHHA MOHOCTbIO OTHOCATCH H K NOABHBIeC) 
mo3xKe padote gu Iaono ('). | 

BBuLy MpHHILMMMabHOli BaXKHOCTH BOMpoOca ObLIO PeLICHO NOBTOPHTb OMBITI 
B OOJbIUIOM MaculITade C TeM, UTOObI 3aTeM epeliTtu K Ooslee yrulyOJIeEHHOMY H3 
YeHHIO MIpolleccos, Jie@KallluX B OCHOBe HallpaBJIGHHOrO MYyTareHHOrO JeHCTBH| 
JIHK, 4 kK MonbirkaM MpHMeHHTb aHaOrHuHble MeTOAbI K APYrHM OpraHv3MaM 
Hwxe onmucaHbl pe3yJIbTaTbl, MOJYYeHHbIe B ITHX MPOBEPOUHHIX OMNbITaX. Ma 
TOMKAa OblIa TaKOl 2%Ke, KaK HW B Upesbyueh padore (*). [lomonpiruble AMYMHK\ 
D. melanogaster (1MHua W?) BOCIHTHIBAIHCb Ha MHTATeIbHOW Cpeje, K KOTOpO) 
nodapianocb 12—13% unarpueBot conu JLHK, BpigeneHHo u3 300HOH 2xKere3} 
TeleHkKa Mo Meroy Helimana (°). Ucnonpsosannii npenapar HK cozepxxa 
ITYPHHbI MW MMPHMUAMHbI B CJIeYIOULMX COOTHOWIeHUAX: afeHuHa 27,2%, ryd 
HuHa 22,0%, TumuHa 28,4%, mwuTosuHa 22,4%. Kpome Toro, umMelacb He3Ha 
YATeIbHad MpuMecb (oKoO 1,3%) Genka. CaMuop, BbIPAalleHHbIX Ha STOM cpend 
CKpellMBaJIHM C MOCTOPOHHHMM CaMKaMH Jy; CamiloB F, cHoBa ckpelluBasH C Taf 


554 


) 


MMH 2Ke CaMKaMH. Bcero Oblvio MpoBeeHO TPH CepHH ONMBITOB, WaBIlMX OHA: 
OBLI€ Pe3YJIbTAaTb!l, KOTOPble 3eCb MpeCTaBJIeHbl CYMMapHO. 

Kak 4 B MpeybilyuiMx onbirax, JoOaBmenue K Kopmy JLHK spispipano yAuu- 
eHHe MepHOJa pasBHTUA HW 3HAYHTeEJIbHYIO CMEPTHOCTb JIMYHHOK, Oowlee BbICOKYIO 
pequ caMoK, 4eM cpeyu camyoB. Muorve u3 MYX, pa3BHBINHXCA W3 NMOABepras- 
IMXCA BO3eHCTBHIO JIMUHHOK, HMesIM MopdoulorMyecKHe H3Me€HCHHA, TvlaBHbIM 
O6pa30M 3aTparuBaBlllve pasMepbI MW cTpoeHHe Kpbibes. MccneqoBpanve u3MeHe- 


Ta6Oauna 1 


Uacrota H3MeHeHHH, BOSHHKIUMX B Fy 


Camxku Camu TlpoueHT H3MCHEHHBIX 
Bcero ee Bcero ae Sa CaMOK CaMILOB 
Mbit | 24266 | 32 22800 170 0,132 +0,28 | 0,746 + 0,057 
COHTPOJIb 22636 18 21669 27 0,080 + 0,18 0,423 + 0,23 
Pasnuua . . .| 0,052+ 00 0,653 + 0,69 


| 
WU, OOHAPyKeHHbIX Y OcoOOeH, NOABepraBUIMXCA BO3sTeHCTBUIO, MOKa3a0, TO 
HH 10 HacJleQCTBY He Mepeqaiorca; OYeBUHO, 9TO ObIIH MOp(OS3bI H, MOXeT ObITH, 
OMaTH¥eCKHe MyTallHH. 
_ B noromctse mepBoro NOKOJIeHHA OT NOLBepraBlIHXCA BO3AeEHCTBHIO CaMILOB 
BIH OOHAPY2KeHbI BUMMbIe H3MCHECHHA, YHMCIO HM XapaKTep KOTOPbIX MOKa3aHbl 
mao. 1 u 2, 
M3 tra6a. 1 u 2 BuyHO, UTO B MOTOMCTBE NOJONMbITHDIX CaMILOB BO3HHKaJIO Lo- 
a3l0 OObIe H3MCHeCHHH, YM B MOTOMCTBE KOHTPOJIbHbIX, MPHYeM OCOOeHHO 


Ta6auma 2 
TuMbI U3MeCHeHHM, BOSHHKUIMX B Fy 


KOHTpOJIb Onpit 
Tun u3smMeHeHHit (44305 oco- (47066 oco- 
6eh) 6eh) 
VismeHeHua KpblJIbeB 142 30 
Mi3sMeHeHuA KPbIIbeB 
WH UWLeTHHOK 42 4 
VismeHeHua UleTHHOK 5 2 
M3menenua ria 2 — 
I]poune u3smMeHeHuaA | 14 9 
AGGRO. Gaye 202 45 


(HOro H3MeHeHH HaGwJIOJalocb cpequ caMuoB Fy onbirabix cep, YTO TOBOPHT 
oub8y MYTAareHHOCTH MpuMeHABWeroca BOsfelicTBUA. SHaYHTeNbHOe Ooub- 
HHCTBO H3MeHeHHi, BOSHMKUIMX BF, OMbITHbIX CepHi, 3aTparuBaslO pasMepHi, 
JOPMY HU CTPOeHHe KPblIbeB, T. €. 3feCb HaOMOJalach Takai we KapTHHa, 
‘ak MB OMbITaX Mpollbix met. BecbMa MHOrHe U3MeCHeHHA KPbIWIbEB, B 
OM vce pe3kue, ObWIH ACHMMeTPHUHBIMH (3aTparuBasW TOMbKO OLHO KPblIO). 
Bpicokad U3MeHYHBOCTh COXpaHAacb HU BO BTOPOM MOKOJI€HHH, TMOJy4eH- 
[OM OT THOMOMbITHIX CaMIOB, IPH4eM XapaKTep M3MeHeHHH ObLI TAKUM Xe, 
a p F,. 3HauHTeIbHO MeHbIlle H3MeHeHHH (HO BCe xe Fopasqo OoMbUIe, YeM B 
‘OHTpome) HadJOLa0cb WM BTPeTbeM MOKOJICHHH, IPpH4eM XapaKTep HX TOKE 
OXpaHusicd. STO CHMMKeHHE YaCTOThI H3MeHECHHH OCOGeHHO 3aMeTHO y CaMILOB, 
ye H3MeHCHHA BCTPeyaJIHCcb yale, YeM y CaMOK. Tak, €C/JIM B OMbITHbIX CepHAX 
F, 6pino 0,75-40,06% H3MeHeHHBIX CaMIOB H B Fe 0,68 +0,05%, To B Fs ux 


i) 


. 


| 


| 
Obi TombKO 0,25-40,02%. Bo Bcex Tpex NOKOMeCHHAX H3MCHYHBOCTbh B KOH} 
povle Oblia He3HauHTebHOK (Ha ypoBHe HaOMOJaBleHcA B F,). B Fa onbirHps 
cepHii OblsI0 HCCeOBAHO CPaBHUTEIbHO HEMHOFO OCcOOeH; HS3MeHYHBOCTh Cpe 
HHX, M0-BHJMMOMYy, He lpesblillaia TaKOBy!O B KOHTPOJIe. | 
Teneruueckuii anau3 u3MeHeHHi, OOHapy2KeHHEIX B F, u Fe ombirHbix cepuk 
NoKa3aul, UTO CpeMH HUX Oba No MeHbUIeH Mepe 21 MyTallHA (08 F,n ll 
Fe), T. e. mpHOun3uTenbHo 1 Ha 6000 ocoGeli. Ha camMom Jese 4HCIO MyTall 
6blIO TAM, HeCOMHeHHO, Yropa3qo Oovlbile, Tak Kak H3 oomuero 4HC | 
502 u3MeneHHbIX OcoGell F, u Fe onbirubix cepuit 216 oco6elt He MorvIN ObITb MIp¢ 
BepeHbI, MOTOMY 4TO MOrHOsIH, He OCTaBNB MOTOMCTBA, a, KpOMe TOTO, MHOMk 
ACHMMETPHUHO H3MeHeHHbIe OCOCH, aBLIHe HOPMaJIbHOe MOTOMCTBO, NOYT 
HECOMHCHHO OblvIM MOSaHKaMM MO COMATHYeCKMM MYTallHAM: HaOvlO,aBlune 
y HX u3MeHeHus (cM. Halmpumep, puc. 1, 7—9) OpliM CoBCeM HHOFO XapakTepé 
YeM HeHaCJeMCTBeHHbIe ypOlcTBa, BCTpevaloulMeca y Aposopul. Cpeau 6oure 
65000 ocoGeit B F, u F2 KoHTposa He ObIIO BbIABJIeHO HH OAHOM MyTallHH. 


Puc. 1. Hexoropble u3MeHeHHA KpblIbeB, HaOOJaBllneca B ombiTax: | — 
HOPMaJIbHOe KPbIO; 2, 3 — MyTaHTbl IWMPpOKHEe KPbIIbA — OTBUIKH — 
MaJI@HbKHe ULETHHKH» (Ba assem); 4 — MyTaHT «OOpesaHHble KDPbIJIbxA» 
(sepoatHo Truncate); 5 — myTaHT «MaJieHbKHe KPpblIbA» (BeEposATHO mi- 
niature); 6 — MyTaHT «COM2KeHHbIC %KHIKH (BEPOSTHO aseb fused); 7, 
8 — Ba Kpblia OMHOFO H3 CAMUOB, He OCTaBHBILHX MoTOMcTBa; 9 — KpbIsIO 
ACHMMeTPHYHO H3MeHEHHOrTO CaMUla, AaBLero HOPMaJIbHOe MOTOMCTBO 


XapaktTep MyTallu, OOHApy2KeHHbIX B OMbITHbIX CeEPHAX, MOJIHOCTbIO COO) 
BeTCTBOBAJ HaGsIOMaBlieMyca B OMbITaX Mpowwyx net. M3 21 myratnn 20 sj 
TparuBaJIH CTPOeCHHe KPbIWIbeB HJIM OLMHOBPeCMCHHO CTPOeHHe KPbWIbeB HM LET} 
HOK H JIMIb OHA — UBeT rvia3. Cpe KpbVIOBbIX MyTalHH, HEKOTOPbIe H3 K 
TOPIX H300PaxKeHbI Ha puc. 1, HEOMHOKPaTHO BCTPevaHCb MOBTOPHEIe BOSH) 
HOBCHHA OHOH H TOH 2%e MYTAMLMH; Tak, CILeNJIeCHHad C MOJIOM pelleCCHBHaA MYT 
IMA “YMEHbIIeCHHBIC KPbIJIbA» (BEpOATHO Miniature, 5) BOSHUKJa Ba pasa, BeCb 
peqkKaa y Aposocuibl WOMHHAHTHAaA ayTOCOMHaA MYTAaLHA «WIMpOKHe KPblIbs + 
OTBHJIKH Ha %KHJIKaX — YTOHYeHHbIe€ WeTHHKH» (M0-BHAMMOMY, Ba PpasHbIX au 
eid — 2H 3) BOSHHKJa TPWxKAbI, HT. A. Kak yoxKe OTMeuaocb, MHOrHe 3 H 
MCHCHHEIX MYX F, vu Fe, OT KOTOpbIX He YlaJlOCcb NOJTYYHTb MOTOMCTBAa, HMel! 
TaKHe Ke H3MeCHECHHA UH, BEPOATHO, TOXKe OblIM MYTaHTaMH, Tak 2%Ke KaK H 4act 
ocoOeH, MOSAMUHBIX MO H3MeHeHHOMY MpHsHaky. 3 21 BbiaBaeHHow myrTalty 
5 ObWIO CILENJICHHbIX C MOJIOM pelleCCHBHBIX H 16 ayTOCOMHBIX JOMHHAHTHBI 
Kak HB OMbiTaX MpexKHHX JIeT, MYTAaIlHH BO3HHKaNM TO «My4KaMH», TO B BHI 
eQMHHUHBIX ocoGe, TO B BUe MO3AMYHIX OCOGeH, Y KOTOPEIX TOMbKO YaCt 
roHayl CocTOANa H3 MYTAHTHbIX KJIeTOK. | 
Heccnenopanne 298 mouJioBbIx XPOMOCOM, NOsBepraBlIuxca BOs eliCTBHIO 2 
Il0B MeTojiom Clb, He BbIABHJIO HH OMHOFO pelleccHBHOrO JeTaJs. 

Takum o6pa3om, NpopesenHad paOoTa NOMHOCTbIO NOATBeEPAUa pesy/bTatT 
NOYYeHHbIe B Mpetbiqyuywe rogp. JloOaBenve K KOpMy jlaHHOrO Mpenapat 
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THK spispipaer y Lpo30pusibl BOSHHKHOBeHHe OOMbUIOrO YMCA BUAUMbIX MyTa 
[HH, OTPOMHOe OOMbUIHHCTBO KOTOPBIX 3aTparuBaeT CTPoeHHe Kpblibes. Hab.m10- 
(aeTCA “acTOe BOSHHKHOBeHHe OAHHX MW TeX %Ke WIM aIebHbIX MyTaluh. Uacm 
‘OTA CIIeIJICHHbIX C MOJIOM JeTasleH He BOSPaCcTaeT WJIM BOSPacTaeT B OUCHb He- 
‘HaUHTeIbHOH cTeneHu. MytareHHpii adpekT mpenapaTa xapakTepusyerca 
)ACTAHYTOCTHIO BO BPeMEHH, T. €. OOHAPYXRUBAeT MOcNeLelCTBHE, BOOSIE THITHY- 
foe IIH XHMWYeCKHX MYTareHHbIX cakTOpoB. 

- Bompoc o mpupose CuoxXHMMueCKHX H3MeCHCHHH, KOTOPbIe€ BbISbIBAJIHCb B Op- 
‘aHH3Me Jpo3o0wJibl IPHMeCHABUIMMCA BO3eHCTBHEM H OOYCJIOBHIM BOSHHKHOBE- 
iM€ HallpaBJICHHbIX MYyTalluit, ocTaeTCcAd MOKa HeACHbIM H TpeOyeT MaJIbHeHIIHX 
icceloBaHuil. 


UncrutyT 3000rHH Tlocrymn.10 


| Axanemun HaykK YCCP 1 VII 1958 


UWHTHPOBAHHAA JIMTEPATYPA 


f 1¢C. Pepmeun3oun, JAH, 25, 224 (1939). *C. lepmens3on, JAH, 26, 609 
1940), %C.M.Tepmeun3o0un, P. A. S3uapb6epMan u op., Kypx. o6m. 6non., 2 
9 (1958). 4J.A.Di Paolo, Am. Naturalist, 86,49 (1952). ° H.Stendel, Hand- 
such biol. Arbeitmeth., Abt. 1, 8, 15 (1922). 


] 


Jloxnans Akagwemuun nayk CCCP 
1958. Tom 123, Ne 3 


THJLPOBHOVJIOLH ft 


H. A. METPOBA 


O ®HTONJIAHKTOHE CEBEPO-3ANAMHbIX 3SAJIHBOB 
JIAHO)KCKOFO OSEPA 


(IIpedcmaeaeno axademuxom B. H. Cyxaueeoim 22 VIII 1958) 


Byoub ceBepo-3alaqHoro noOepexkba Jlaqowckoro o3epa paciosaraercsy 
CHOKHAA CHCTeMa KPYNHbIX 3aJIMBOB HM M@JIKHX INX€P, COeMHCHHbIX MHOTO) 
YHCICHHBIMH TPOJIMBaMH. STO pe3KO OTIMYAeT CeBepO-3allalHblh pavou Oo" 
OCTaIbHBIX YacTel O3epa, XapaKTePN3YIOULHXCA MaJIO PaCUIeHeEHHBIMH Gepe: 
raMu. | 

O duTonmaHKTone ceBepo-3amafHbIX 3aMBOB Jlaqoru B JMTepaType JO cH 
mop HeT HHKakux cBefeHHl. E. H. Banaxonues (1909) B cBoel MoHorpadur 
o uTonmauKtoue JIaqoxcKoro o3epa He 3aTPOHYA CeBepo-sallaQHbIX 3aJIHBOB} 

Jla6opatopuel o3epoBeyqenua AH CCCP B 1956—1957 rr. npoBezenbi KpyTu0} 
rOWH4Hble UCCeqOBaHHA SIKHMBapCKOrO 3aJIMBa HB UIOJle — aBrycte 1957 r.- 
MaplupyTHoe u3syyeHHe CopToBasibcKoro H KypkuloKcKoro 3aJ/IHBOB. CoOpax 
Hble IPH S9TOM MpOObl PUTOMMAHKTOHA MOC YKUIN MaTepHasiOM JIA HacTORILE 
CTaTbH. 

Han6Ooulee KPYMHble IWIecbl 3aIHBOB cCeBepo-3alayqHoro Oepera — Copto 
BaJlbcKoro, SlkKHMBapcKoro H KypkuliokcKoro — mpeycTaBuAloT coOoH riy6o 
Kwe (S0—110 m) u oOmmpuHble akBaTopun, WIMpoKO coomlatoulMeca c o3epoM 
B TO Ke BPeMA Ha HHX CKa3blBaeTCA BJIMAHMe Oepera H MpHOPexXHbIX MeIKO 
BOJHBIX IUIX€PHbIX YUACTKOB. 

B miaHktToHe CoptToBasibcKoro, kumBapcKoro u KypkKuioKckoro 3aJIMBO! 
o6Hapyxeno 270 dopm Bopopocuieli. B cucTeMaTM4eCKOM OTHOLICHHU OHH pacmpe} 
HeMAIOTCA CJIeXYIOULUM OOpa30M (B Tpolextax): 


Bacillariophyta 47,8 Xanthophyta 1,9 
Chlorophyta 27,0 Pyrrophyta AO 
Cyanophyta eZ) Euglenophyta 0,5 
Chrysophyta RA 


J 

J{uaToMoBble BOOpocM MpeoOsalaioT B (PUTOMIaHKTOHE HE TObKO 110 KO) 
JimuecTBy (opM, HO H MO MX MaccoBocTH. K 9TOH rpynne mpHHayexaT BCE 
BHbI-TOMHHAHTHI, Pa3sBHBalOulHecA B TeyeHHe OobieH uacTrH rofa: Melo) 
sira islandica ssp. helvetica O. Miill., Asterionella formosa Hass., Tabel4 
laria fenestrata (Lyngb.) Kitz. 

Px, BUAOB IHaTOMOBbIX, CHHE3EJICHbIX H 3OJIOTHCTEIX BOLOPOcsel NOABIAeT- 
CH B MaCcce B OTJeJIbHbIe Ce30HbI Toa, BereTHPYA CPaBHUTeIbHO KOPOTKH 
poMexKyTKH BpeMeHH. Taxkospl Melosira italica ssp. subarctica O. Miill., 
Pseudosphaerocystis planctonica Woronich., Gomphosphaeria lacustris Chod., 
Aphanizomenon flos-aquae (L.) Ralfs., Dinobryon divergens Imhof., Di- 
nobryon cylindricum Iwanofi. 

Maccosple (bopMbl coctTaBusaior Bcero 3,6% oT oOmlero unca BHAOB. Bee 
OCTAIbHbIe BOJOPOCIM MalekO He Tak OOMJbHEI, MX KOJMUeCTBEHHOe pasBHTHG 
HHKOra He MpeBblliaeT OWeHKU 3 NO mecTHOasIbHOL uiKauJle. Lad | 

B cburomiaHkToue Bcex Tpex 3aHBo0B 59% cocTaBJIAIOT BULLI HCTHHHO WwiaHK-+ 
TouHple H 41% — cnyyaiHo nmaHKTOHHble. Bricokult mpoment cyualivo maHK- 
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TOHHEIX (OPM OObACHAETCH CHJIbHbIM BJIMAHHeEM Oepera MH MHOFOUUCJIeHHbIX 
MeJIKOBOAHBIX Wxep. OWHaKO BCe JOMMHAHTHI HW OONbIUAA YacTh Hau6osee NOCTO- © 
AHHDIX BUOB (PUTOMMAHKTOHA OTHOCATCA K HCTHHHO IWaHKTOHHBIM, 4TO BHOMHE 
COOTBETCTBYeT YCJIOBHAM OOJbUINX 3aJIMBOB C OGWIMPHOH Mearnasibio. 

Ilo skomormueckomy xapakTepy OoJIbIMHCTBO BOLOpocseli 3a/IMBOB sBuIseT- 
CH WMPOKO pacipocTpaHeHHbIMH CoOpMaMH (KOCMONOJIMTaMH), OHH COCTaBMAIOT 
69% BCexX BOJopocseH PUTOMMAaHKTOHA. B ux uncute Asterionella formosa Hass., 
Fragilaria crotonensis Kitt., Stephanodiscus astraea (Ehr.) Grun., Synedra 
acus v. angustissima Grun., Cyclotella comta (Ehr.) Kiitz., Dinobryon di- 
vergens Imhof., Dinobryon cylindricum Iwanoff., Gomphosphaeria lacustris 
vhod. 

Meuburyt0 10 KOJIHYeCTBY BHJOB, HO HanOoJlee BaxKHYIO JIA 9KOMOrHUECKOII 
XapaKTepHCTHKH 9THX OacceHHOB rpymmy coctaBlsator Copeasbubie (17%) u ce- 
Bepoaibunickue (14%) Bugb. Bopeasbubie BUI, THNHUAbIC JIA TaHHbIx 3a- 
AMBOB, Cilefxyroujve: Melosira islandica ssp. helvetica O. Miill., Melosira ita- 
lica ssp. subarctica O. Miill., Tabellaria fenestrata (Lyngb.) Kiitz., Cocconeis 
placentula Ehr., Pseudosphaerocystis planctonica Woronich., Trochiscia 
aciculifera (Lag.) Hansg., Cosmarium abbreviatum v. planctonicum W. and 
G. S. West. 

_ K ceBepoasboulickum (opmam orHocatca Didimosphaenia geminata (Lyngb.) 
M. Schmidt., Eunotia veneris (Kiitz.) O. Miill., Gomphonema ventricosum 
Greg., Diploneis litoralis var. arctica Cl., Achnanthes calcar Cl., Achnanthes 
lanceolata var. elliptica Cl., Achnanthes laterostrata Hust., Mallomonas 
coronata Boloch., Dinobryon bavaricum Imh., Microcystis ichthyoblabe 
Kitz., Staurastrum spongiosum v. Griffithsianum (Nag.) Lagerh. 

_ Tako BugoBoK cocTaB (UTONMAHKTOHA CBUAETEbCTBYeT O TOCHOACTBE HHS- 
KUX TemMMepaTyp B pexkuMe BoOemoB. Ha XOJOAHbIH WU OMMTOTPOHBIL: XapakTep 
ia yKa3bIBaeT TakxKe peskoe NpeoOawaHne JMaTOMOBbIX BOMOpocuel HW HH3- 

HH MpowewT HW cila6oe pasBHTHe CHHESEJICHBIX. 

Ilo oTHOWIeHHIO K IPHCYTCTBHIO COE B BOE BOAOPOCM 3aIHBOB ABJIAIOTCH 
no mpeumMyujecTBy HHAMddepeHTaMu, T. €. THNHYHO MpeCHOBOJHbIMH BHaMy, 
CMOCOOHBIMH, OHaKO, OOMTATb HW B IPHCyYTCTBUH OVeHb HeECOJbIIHX KOJHUECTB 
cover B Bose. Ota rpymma cocrapaser 78,2% Bcex BOJopocuel MaHKTOHA. K Heri 
otHocatca Melosira islandica ssp. helvetica O. Miill., Melosira italica ssp. 
subarctica O. Miill., Tabellaria fenestrata (Lyngb.) Kiitz., Pseudosphaero- 
cystis planctonica Woronich., Gomphosphaeria lacustris Chod. u gp. 

B muiaHkToHe B 3aMeTHOM KosluuecTBe (15,5%) IpucyTcTByIoT ralogobbn — 
BUbI, He MepeHocamMe Wake CaMOH He3HauHTebHOH MpHMecH cose B BOLe. 
S7ro Tabellaria flocculosa (Roth.) Kiitz., Eunotia faba var. intermedia (Krasske) 
A. Cl., Eunotia lunaris v. subarcuata (Nég.) Grun., Spondylosium planum 
(Woll.) W. and G. S. West., Closterium eboracense Turner., Cosmarium Simii 
Roy and Biss., Dinobryon cylindricum Iwanoff., Dinobryon divergens Imhof. 

Bo Bcex 3aIMBaX BCTPeYeHO CpaBHUTe/IbHO MaJIo radodusoB (6,3%), T. e. 
BHJOB, OOMTAIOWIMX B MPeCHbIX BOJaX, NpPHYeM He3HAYMTebHOe NMOBBILMeHHE 
coflep2KaHusaA cove OlarompHATHO CKasbiBaeTCA Ha UX PasBuTHH. Cpenu Hux 
HauOonee o6pruHE! Asterionella formosa Hass., Fragilaria crotonensis Kitt., 
Rhoicosphenia curvata (Kiitz.) Grun., Caloneis silicula var. ventricosa (Ehr.) 
Donk., Cymbella pusilla Grun., Navicula menisculus var. upsaliensis Grun., 
Navicula hungarica Grun., Fragilaria pinnata Ehr., Aphanizomenon flos- 
aquae (L.) Rallis. ' 

Oco6eHHOCTbIO ZKOJOrHYeCKOFO COCTaBa BOOPOCeH 3aIHBOB ABJIAeTCA 
OUCHb 3aMeTHOe IPHCYTCTBHE allHAOUJIHBIX BULOB (15,5%), pasBUTHe KOTOPEIX 
CTUMYJIHUPYeTCA MOHHIKeCHHBIM CORepxaHueM B Boe pH. HanOomee yactb! aun 
JOPUIbHbIe BUI CpeH WECMHAMeBbIX HU MAaTOMOBLIX BOLOpocseH Spondylosium 
planum (Woll.) W. and G. S. West., Hyalotheca dissilens (Sm.) Bréb., Stau- 
rastrum paradoxum Meyen., Staurastrum lunatum Ralfs., Staurastrum lu- 
natum var. planctonicum W. and G. S. West., Cosmarium Logiense Bissett., 
Cosmarium abbreviatum var. planctonicum W. and G. S. West., Closterium 

ayy) 


: 


juncidum Ralfs., Closterium Kutzingii Bréb., Eunotia lunaris var. subarcuata 
(Nag.) Grun., Eunotia faba var. intermedia (Krasske) A. Cl. 

[Ipucyrersue 3HAaUHTeIbHOFO KOJIMUeCTBA AILHJOMHIbHbIX BOXOpoceH, Mm0> 
BUMMOMY, CBA3AHO C BJIMAHHeM MOATOKA BOR H3 ctharHOBbIX HM THMHOBbIX ie 
MU 3a60J1IOUCHHBIX MIOUB JIECOB BAOJb OeperoB 3THX 3aJIHBOB. 

Buopol cocraB (uTOMMaHKTOHA BCeX TPeX HCCJIEAOBaHHbIX 3aJIMBOB OYCHH 
cxogeH. Tak, HampuMep, KouIMuecTBO OOmLMX cpopM B CopToBaIbckoM Hu Kypkuit- 
CKOM 3aMBax focruraer 97%. 

B o6ujux yveptax duTommadkTOH CopToBabcKoro, SKuMBapcKOorO U Kyp- 
KHHOKCKOro 3amHBoB JlaqoxKcKoro o3epa THNMYeH JIA TyOOKHX OMrOTpOp- 
HbIX IIPCCHOBOMHEIX CeBepobopeaJIbHbIX BOROemMOB. JIA HAX XaPpaKTePHO pe3KO 
Mpeo6alaHve JHaTOMOBbIX BOOpOcseH HU OObINOe KOMMYeCTBO XOOTOIOOH- 
BbIX (POpM. SHaUHTebHadA MPHMeCh allMOPUJIbHbIX JJIEMeHTOB H BbICOKHH Mpo- 
I€HT CJILYYaHHO WJIaHKTOHHbIX BHJOB CBHJeTeIbCTBYIOT O CHJIbHOM BJIMAHHM Oe- 
pera Ha (pHTONaHKTOH 3aJIHBOB. 


Jla6opaTopux o3epopezenua Tlocry mus10 
AxaylemunH Hayk CCCP 22 VIII 1958 


UWHTHPOBAHHAS, JIATEPATYPA 


El a bean he XoOHWeB, Boranuko-6OuomornyeckHe ucceqoBannA JlaqomwKcKoro osepa, 
CII6., 1909. ® H. A. Wetposa, Bor. xypn., 43, Ne 12 (1958). 
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oxnann Akanqemun Hayk CCCP 
1958. Tom 123, N 3 


MHKPOBHOJIOFH A 


| T. b. KASAHCKAA 


| BJIMAHWE COEBOrO MACJIA HW EFO KOMMOHEHTOB 
HA CTPENTOMHUMWHOOBPA3OBAHHE 


(ITpedcmasaeno axademuxom B. H, Mlanownuxoeem 7 VIII 1958) 


 B nocaequve rofl ObiuIM CeyekKIMOHUpoBaHb! Wrammpl Act. Streptomycini, 
2OpasyioulNe OOJILIIMS KONMUeCTBa CTPeNTOMMIMHAa Ha cpeyle c coeBoli MyKCii. 
AsBecTHO, YTO B CoeBOli MyKe CoxepxKuTCA Mo 19% macuna (2). IIpeqpaputesbuble 
INIT! NOKA3a/IH, UTO Ha Cpese C OOe32*KHPeHHOH COeBOH MYKOM CHM>KaeTCA CTpen- 
fOMMILHHOOOpasoBaHne. ITO coorBeTcTByeT JaHHbIM Tlepsbman u Barmax (2), B 
onbiTax KoToppix Streptomyces griseus Tak Ke XOPOMIO UCMOMb3OBa PacTHTeIIb- 
Able HW XMBOTHbIC Maca, Kak PllOKO3y — 6e3 CHHXKeCHHA aHTHOMOTHKOOOpaso- 
3aHHaA. 

_ Mbi pelivJiv BbISCHHTb, KaK BJIHACT COeBOe MaCJIO H EFO KOMIOHEHTHI Ha CTPell- 
rOMHILHHOOOpa3z0BaHHe y Act. streptomycini. 

— Bee MuKkpoOnosoruyeckne OMbITbl MpOBOAMJIHCb Co mTaMMoM JIC-1 Ha cpene 
smemyroulero cocTaBa: 1oKo3bl 2%, (NHa)2SO4 0,3%, NaCl 0,25%, KHePOu 
),05% , CaCOs 0,3% u RucTuAMpoBaHHad Bona. K sTo cpexe mpuOaBiAu HM 
»% coeBol MYKH, WIM Apyrok ucTrouHukK oOpraHuyeckoro BeulecTBa. IloceBHoli 
AaTepHall BbIpallMBaJICd B TeyeHHe 3 CyTOK pu TemMnmepatype 26—28° Ha 
‘auake, Bpaitlatoulelica co cKopoctbio 240 06/muH. CocTaB cpel moceBHbix u 
\IBITHEIX Kom6 Bcerya Obl OMHAKOBLIM. 

~ Braoa. | uv 2 mpupesenb! MUIb OCHOBHbIe Pe3YJIbTATHI ONBITOB, T. €. H3 Wudppo- 
3bIX JlaHHbIX, MOJYUeHHbIX Ha MpoTaKeHun 5—6 cyTOK, BbIOPaHbl MaKCHMaJIb- 
qble 3HAYUCHHA KOJIMUECTBa CTPENTOMHIMHA, a TaKXKe MPHBeMeCHO KOHCUHOE 3Ha- 
jenue pH. 

B page ombiros yKa3aHoO BpeMA, KOra B Cpee UCue3saIH AMMOHHHHBIM asorT 
ArsmroKo3a. B ombirax c coeBoH MyKOH He onpeseAacb OMomacca, Tak Kak Mp 
WeHTpupyrvpoBaHHH KYJIbTYpaNbHOH XUAKOCTH Ha JHO NpOOMpKH BMECTE C MH- 
eHeM oceyasla MyKa. 

IIpu uspieveHHu MaCJla MeTpoveHHbIM spHpoM U3 2 NapTHH coeBok MyKH 
Mbl MOMYIHIA WNpbl, COOTBETCTBYIOMNIMe JIMTepaTYPHbIM WaHHbIM (*): Ha ovo 
Maca B COoeBOH Myke Ipuxogusocb 18,5%. 

CuHauala MbI CpaBHHsIM pasBuTHe wiTamMMa JIC-1 Ha HeoOes2xKUpeHHON u O6e3- 
*KUPCHHOH coeBolt MyKe. JaHHble 9THX OMbITOB IpuBeseHbI B Tad. 1. 

Tlanuple tab. | noKa3piBaloT, 4TO Ha Cpese C OOe32*KHPeEHHOH COeBOH MYKOH 
o6pas0BaHWe CTpenTOMHIHHa CHM7KaeTCA B 2—3 pasa, MpH 9TOM KOHEeUHOE 
pH cpesbl 3HauHTebHO MOBbIMAeTCA. OHOBpeMeHHO 43 TAaOJIMbI caeLyer, 
uTO C YMeHbINeHHeM KOJIMYeCTBa OpraHMuecKoro a30Ta, BHOCHMOrO B cpey 
€ o6e32%KHPeCHHOH COeBOH MYKOH, Tak %Ke CHM2KaeTCA BbIXO] aHTHOHMOTHKa. 

3aTeM MbI MPOBeIH HeECKOJIbKO ONbITOB MO BbIACHCHHIO BJIMAHUA COeBOTO 
Macjla H HeKOTOPbIX efO KOMMOHEHTOB Ha CTpelTOMMUMHOOOpasoBaHne. 

Hapecku Maca M erO KOMMOHEHTOB OOaBJIAJIUCb B Cpelbl Ha OCHOBaHHH 
janHprx JI. M. Uonpcou (7). Ha Josmo HacbillleHHbIX KMCJIOT B CO€BOM MaCuJe 
mIpuxomutca B cpeqHem 10%, Ha HeHAaCbILeHHbIe 80% wu Ha Jomo riniwepnna 
10%. Ec MpHHATb BO BHHMaHHe TOJIbKO XKMPHbIe KMCIOTHI, COMeprKallineca 
B HaHOOJIbIIeM KOJIMUeCTBeE B COCBOM Macule, HW PIHIepHH, TO OKasbIBaeTCA, UTO 
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lIpH mepecuete Ha yrylepol HeoOxofuMo OpaTb cilefqyloulMe HaBeckU MaCJla,— 
KUCJIOT HM raunepHua (B MusurpamMax Ha 100 Ma cpeypl): 


CoeBoe macs10 370 QruTOBbIt acbup CTeapHHOBOH 

OveuHOBad KUCIIOTAa 348 KHCJIOTHI 345 
IlastbMuTHHOBaA KUCJIOTAa 320 

CreapHHoBan KHCJI0TAa 300 T nunepuu 680 


Ecau K 06e32KUpeHHol coeBoll Myke 100aBJIATh OJHOBpeMeHHO 2—3 coejH- 
HeHHA H3 TOJIbKO YTO MepeuHCJIeHHbIX, TO HaBeCKH HX HeOOXOAHMO COOTBET=— 
CTBCEHHO H3MeHHTb. 


Ta6uuna 1 


Buusune Heo6es2KupeHHol Hu O6e32KHPeHHOH COeBOH MYKH Ha CTpenTo- 


MUUHHOOOpasoBaHie 
Bpema 
Vctounnk oprauu- Konm. Crpento- |makc. o6pa-|(oyeyy,| Kou. 
ueckoro BeusecTBa |B CPEAC MHILH, 30BaHHA pH |¢Tpentomu- 
B cpeye opr’ mr-% y|Ma cTpentTomu- WHHa, % 


IHWHa, CYTKH 


HeoG6e3xKup. coe- 
Basal MyKa (KOH- 


TPOJIb) 120 7795 5 7,64 100 
OG6e32%KUp. coeBaA 

mykKa 148 450 5 8,00 58 
H206e3.%KHp. coe- 

Bad Myka (KOH- 

TPOJIb) 120 1100 5 7,73 100 
O623.xKup. CoeBaxt 

MyKa 120 325 4 8,20 29 


Ta6auma 2 


Bumusanue coeporo Macla HW erO KOMMOHeHTOB Ha CTpeNTOMUUNHOOOpa30BaHHe 


Bpema Bpema horpeene-= Koa 4. eTpentomelHHe | 
VctounnK opranuyeckoro | CTPemTo- |maKc. oOpa-| Konegy, Wee ee 
BeUECTBa b cpeze MHUHH, |30B. CTpen- pH % x KoH- | K cpeme 
Y|MJ TOMI LhHa, NH, rLOKO3bI Tposlo c oCe3 KUP~ 
CyYTKH coeB. MYKOH 
Heo6e3xKup. corBas My- 

Ka (KOHTpOvJIb) 970 3—5 7,93 3 3 100 — 
O6esxKHD. CocBaa MyKa 250 5 8,14 + — 26 100 
O6e3>KHp. CoeBad My Ka: 

-+ coeBoe macuio 749 45 8,00 3 3 itd 300 

-+ cTeapHHoBaad  kuH- 

cota 495 4—5 eos — 4 50 198 
+ Na/IbMHTHHOBaA KH- 
cota 910 5 7,99 — 3 90 362 
-+ ojlewHOBaa KuCIOTa 480 4 1,40 — 4 49 192 
+ ranuepHH Bly 3—5 ee. 3 4 53 204 
-++ cTreapHHoBad KHCII. | 
+ ranuepHy 500 5 Tae 3 4 54 200 
—+ na.tbMHTUHOBAaSs KH- | 
cota -+ ramuepnH 540 5 7,99 = 3 55 260 || 
++ sTHoBbIli ~adup 
cTeapHHoBoH Kucw.| 4185 5 8,33 — 4 19 74 ' 
++ STH.I0BbIA cnupt* + | 
cTeapnHopaa Kuc. | 450 5 8,31 as 3 46 480 | 

* OTHNOBLIN CHMPT MOOaBAJICA MOCMe CTepHIusALMH Cpeybl. | 

** Muuyc o3Ha4vaeT, YTO B TeYeHHe BCerO ONbITa COeMMHeHHe He WCHOMb3OBa/IOCb JO KOHIIa.. | 

Tak Kak NpH CTepHJIN3alnn Cpe, COMepaRallUX MUPHbIe KUCJOTHI U Med, | 
TlOJIy4YaroTCA HEPaCTBOPHMbIe KaJIbILMEBbIe COJIH XKHPHbIX KHCJIOT, Mbl B CeyIO- | 
HX ONbiTaxX BO BCeX BapWaHTaxX MeJl CTeCPHJM30Ba/lW OTAeJIbHO. 
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B ra67. 2 MpHBeeHbl CpeHHe pe3YJIbTATHI H3 3 OMbITOB MO BbIACHEHHIO BJINA- 
{A MaCJla, %KHPHbIX KHCOT HW TVIMWepHHa Ha CTpenTOMHLNHOOOpa30BaHne. 
3 TaOJIHIbl BHAHO, YTO HaWJIyUWHe pesysibTaTb! Obl NOVYeHbI Ha cpefax 
00€32%KHPCHHOH COeBOH MYKOM Mp AoOaBMeHHH NaJbMUTHHOBOM KUCJOTHI HI 
eBOrO Macula. 

Jlto60e MacsIo TpelcTaBsIAeT CORI SUP TIMMepHHa HW XWAPHOM KUCJIOTHI. 
TO 3aCTaBHJIO HaC MpeANOMOKUTb, YTO HalMyne 2SPHPHOH CBA3H Y %KHPHOW 
ACJIOTbI MOXKET HMETb OMpeMeIeHHble MPeCHMYLLecTBAa WIA HCHOJIb3OBaHHA TAKOrO 
eMHHeEHHA wtamMMoM JIC-1. Onbirbr atoro He noxTBeplHIN. Oxkasasiocb, 4TO 
a cpesle CO CTeapHHOBOH KUCJIOTOH — OHOH WJIM B CMeCH C STHJIOBbIM CNHPTOM — 
\pasoBbiBasocb Jo 50% aHTHOMOTHKa MO CpaBHeHHIO C KOHTpoviem, Ha cpee 
€ C 9THJIOBLIM 9*PHPOM CTeaPHHOBOH KHCJOTHI OOpas0BaHhe aHTHOHOTHKA ODIO 
eSHAUHTebHBIM (19% oT KOHTpO.1A). K cormkavsleHHIO, H3-3a OTCYTCIBHA CO- 
TBETCTBYIOWHX PVIMUePHAOB MbI Ob JIMMIe€HbI BO3MOXKHOCTH NPOJOJKHTb HC- 
1eJlOBaHHA B 9TOM HallpaBJIeHHH. 

TakuM OOpasoM, OMbITbI MO BbISACHEHHIO BJIMAHHA COeBOrO MaCJla HW ero KOM- 
OHEHTOB Ha CTpenTomMulnHoOoOpasoBaHue Actinomyces streptomycini (luTamMM 
C-1) noka3anu cvyieqyrouree: © 

1. Ha cpenax c o6e3xKupeHHOl CcoeBoH MyKOH OOpas0BaHHe CTpenTOMUILMHAa 
iWKasocb B 2—3 pa3a. 

2. IIpu qo6apnenun K O6e32%KHPeHHOH COeBOH MYKe MaJIbMHTHHOBOM KUCJOTHI 
MH COeBOrO MaCJla KOJIMYECTBO CTPEMTOMHILHHa B Cpesle yBeIHYMBaJlOch B 3— 
5 pasa u Jocruraso np 3ToM 80—90% or BbIXOJOB aHTHOMOTHKA Ha HaTHBHON 
yke. 

Bpipaxxkaio OuarogqapHocTb aka. B. H. UlanourmuKopy 3a pyKoBocTBO pa- 
>TOH. 


| Wncratyt mukpo6rosorun Ilocrymua0 
Axkayemuu Hayk CCCP 5 VIII 1958 


WMTHPOBAHHAA) JIUTEPATYPA 


1 JI. W¥. Uoapcon, Cos. Xumusa, tTexnonorua mu mpumenenne, M,—JI,, 1932. 
D.Perlman,G. H. Wagman, J. Bacteriol., 63, Ne 2, 253 (1952). 
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Jloxaagp Axanwemun wayr CCCP 
1958. Tom 123, Ne 3 


Cc. A. MAJIEAKOBCKHH 


JIYVHHAS MEPHOAMYHOCTb HEPECTA Y JIMTOPAJIBHbIX 
WM BEPXHECYBJIMTOPAJIBHbIX BECMO3BOHOUHDbIX 
BEJIOrO MOPA MW APYPHX MOPEHM 


([1pedcmaeaexo, axademuxom H. H. Ul maaveaysenom 8 VIII 1958) 

JlyHHad MepHOAM4HOCTb pa3MHOXKeHHA WM HepecTa, CBOHCTBeHHaA MHOTHI 
BUaM JIMTOPaJIbHbIX GeCMO3BOHOYHbIX TPOMHYeCKUX U 6opeaJIbHbIxX Moped (1°) 
quia (bayHbl JIMTOpasIM apKTHYeCKHX MOpeH JO CHX Nop B JIMTepaType He OTME 
yaJlacb. 

Hajuune JIyYHHOH MepHORM4YHOCTH B pa3MHOXKeHHH JIMTOPaJIbHbIX Oecna 
3BOHOUHBIX Besoro Mops OblIO YCTaHOBJICHO HaMH IlyTeM H3y4eHHA AMHaMHly 
YHC/ICHHOCTH B MWJIaHKTOHe HX MesarMvyeCKHX JIMYHHOK; JOCTOBePpHOCTb Xe pe 
8YAbTaTOB OOpaOOTKH KOJIM4ECTBEHHBIX MpOO MOPCKOFO XOJIO- WH MepomaHKTOHY 
jloKa3ana craTuctuyeckn (7°), 

Matepuas co6upasca B BesmuKoli Came — mpouupe mexyly m-o. Kuyg 
uo. Beaukult (Benoe mope, Kanyqanakuickul 3amus). C 26 VI no 14 1X 1957 9 
6bI0 B3ATO 58 KOMM4eCTBEHHbIX MpoO niaHKToHA. IIpoOn Opasmuch pa3eubH 
c ropu3onTos 16—8 u 8—0 o cerpto [Kean u3 raza Ne 43 c 3ampikateviem. 134 
yaslaCb JMHaMMKa YHCJICHHOCTH BCeX JIMYHHOK JOHHbIX OeCMO3BOHOUHBIX, a Tal 
*Ke (MIA CpaBHeHHA) PAA MOCTOAHHDIX MJIaHKTepOB HM HX JM4YHHOK. Bce npoOs 
dukcupoBanubie 4% copMaJIMuOM, SbINM TpocuHTaHbl TOTabHO. Jia mocTpoEd 
HUA PpapuKOB HCMOMb30BaNach BeIMUHHAa MWIOTHOCTH WaHHOro Bua B | 


HX TOPH30HTaX CHHXPOHHO. Kpome Toro Bo Bcex rpatukax 3mMmupHyueckHe HE 
PaBHOMepHble pAb (MpoObl Opaucb 4acTO. B UlOJIe Yepe3s JeHb — Ba, B aBry 
eTe —ceHTAOpe Uepes j[Ba-YeTbIPe AHA. HO He COBCeM PerYJAPHO, PlaBHbil 
o6pa30M H3-3a MOrogbl) MepeBeweHbl JHHEMHOH HHTepMoAUMeH B paBHOMe 
Hble — TPpeXMHeBHbIe. ITO, a TakxKe B3ATHe BCeX T1poO B OAHY HU TY x*e has 
mpouuBa (Ha MOJHOH Boe) H Ha OAHOM HU TOM Ke MecTe B. CasMbl Mo3sBOuHsl 
B 3HaUU4TeIbHOM CTENCHH CHATb 9JIEMeHT CuIyualHocrH. Tak KaK MaKCHMaJIbHa} 
riyOuHa B. Camp! oKosIo 25 M, a mpeobsanqaroT riy6uHb Zo 20 mM, TO irae 
WOHHbIX OecNO3BOHOUHDIX, BCTPeyaBLINecA B ee MIaHKTOHe, BCe npunaniexkad: 
K JIMTOPaJIbHbIM Rep XHeCyOJMTOpadtb HbIM BulaM. 

Kak oKa3aJl aHalu3, JMHaMHKe 4UCJIeCHHOCTH OOsbIUeH YacTH JMYHMHOK JO 
HbIX OeCNO3BOHOUHBIX H3 MadKTOHAa B. CaJiMbl MpHCyu, EMMHbIi 3aKOHOMepHbI 
PHT, OTPpa Katou JY HHY1O MepHOMMYHOCTh Hepecta AaHHbIX BUOB (puc. | a —¢ 
JlyHHaa MepHOqHYHOCTh H2pecta CBOHCTBeHHa, MO Hall4M JlaHHbIM, caeny 
m4MM Oecmo3sBoHOuHEIM B. CasiMpl: Oproxonorum Lacuna divaricata (O. Fabr.) 
Littorina littorea L.; ; Diaphana minuta Brown, Philine aperta L. , Limaponti 
capitata Mill., Eubranchus exiguus (A. a. H. ), Tergipes despectus Johnsto 
a TakxxKe, BePOATHO, eule PAY BUAOB U3 OTPAAa rosowaOepHEIx (*); OHA MpUuc 
ula pady ABycTBopyarTHix — Mytilus edulis L., Macoma baltica L., Mya ar 
naria L.; HekotoppiIm yconorum — Balanus balanus L. Verruca strémia O. 
Miller; pany MIUaHOK HM uroKoxUXx Ophiopholis aculeata L. , Ophiura robust 
Ayers, Asterias rubens L. (cm. puc. 1), a Takxxe, o4eBHHO, cyaa 110 Se 
AMHaMHKe UHCJICHHOCTH, H PANY BUOB Polychaeta. 
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IlpapuibHocTs orpaxkenua AMHamuKoli YUHMCJIEHHCCTH TewarMueckux JIMUH 
10K B MWaHKTOHE JIYHHOM MepHoXMuHOCTH B pa3sMHoKeHHH GeHTuYyeCcKHX G6ec- 
TOSBOHOUHBIX JWI Pa3HBIX BHNOB OObACHAeTCA M0-pasHoMy. Bo Bcex mopsax 
pyHnaa TCPHOMMYHOCTh Hepecta HaOMOMaeTCA y MeCTHBIX BHOB EB Tennve Bpewva 
ofa (7°). Y myorux BHOB MOPCKHX M@JIKOBOJHbIX 6€CNO3BOHOUHBIX, HW OTKNAa- 
WIBAIOULMX KAKU H BbIHALIHBalOulMX MOJO, BpeMs PasBUTHA OT aiitta JO CBO- 
JOMHONNABAaIOUleH JIMYHHKH 3aHuMaeT B Tens0e BPeMA ola MPHOIMSH 1 ebHO ORY 
AM Be Hexen (77, 43,15) vax uro ecu MaccoBaa OTK alka Ka20K HadvitoLaeTca 
30 BPCMA ONHOH (a3bl JYHbI, TO MaCCOBBILi BbIXON JIMYHHOK B MJI@HKTOH MIpHxo-~ 
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Yue. 1, J[wHaMnka 4HCeHHOCTH HeKOTOPbIX MOCTOAHHBIX H BPCMCHHBIX MaHKTepOB B MVlaliK- 
one B. Cayimbl B ulosie — centa6pe 1957 r. Ilo ocu a6cunce — AaTbl HaOmOMeHHHi, NO ocH Op- 
HHaT — YHCJIO 9K3EMMIAPOB B | M? B coe Bob! O—16 m. C — cu3urufinpiii npuaus, K — xsag- 
aTypHbI MpHHB. @ — e — NeNarnyeckHe JIMYHHKH JOHHbIX Oecno3BOHOUHbIX. a — Lacuna 
ivaricata (nuuuHku 1-ro Bo3pacta, NpoObipline B MaiukTOHe He Gomee Tpex AHelt), 6 — La- 
una divaricata (1m4HHKH BCex BospacTos), 6 — 3—4 maccoBbIx Bufa Bivalvia, 2 —2—3 Buga 
‘irripedia (Haynuuycb!), 0 — 2 Buga Ophiuroidea (/) nu 2 Buga Bryozoa (nuunuku Tuna Cypho- 
autes) (2), e — Asterias rubens (ractpyma (/) u OunuuHapna (2)); 2c—3 — QHHaMHKa 4HCIeH- 
OCTH MOCTOAHHBIX NylaHKTepoB: 9c, 3 — Aglantha digitalis (mmuunKu), 2 —-Sagitta elegans 
(IHUMHKH HW HeENOTOBO3pemaA MOsOIb) 


en Kak Pa3 Ha BPeMA OHOH U3 CJIeLYIOWUX JIYHHBIX (a3; TO *Ke, CYA MO Ha- 
IMM aHHbIM oTHOCHTeIbHO Asterias rubens L., cBoficTBeHHO BepOATH, H PALy 
e€CNO3BOHOUHHIX, BbIMeTHIBAIOULUX B BOY HIM MOJIOBbIe MPOLYKTbI, WIM JIH- 
MHOK Ha CaMbIX PaHHHX CTawuax pa3sBuTuHA. Y psa BudoB Bivalvia 9MOpno- 
@HeE3 JICTOM HaCTOJIbKO YCKOPeH, TO JIMYHHKUH MOABJIAIOTCA B MaHKTOHe yxKe 
epes [Ba-TpH JHA Moce onsoxoTBopeHHa stHu (7%). 
TIuku uncmenHoctu Bcex  BbBIIIeMepeYHCIeCHHBIX JIMYHHOK B IWIaHKTOHE 
}, CasIMbl IpHXOAATCA MpHONH3HTeIbHO Ha MepHObl KBapaTyPHbIX HW CH3H- 
MHHBIX MpHauBOB. Hexotropoe HecoBnafeHHe OObACHAeCTCA B OCHOBHOM JBYMA 
puunuamn: |) HeperyapHocrbio B3ATHA po, 2) BJIMAHHeM KpyrvlocyTouHOrO 
CBeleHHA, KOTOPOe, cormacHo Xapkep (1*), HapyllaeT MpaBUJIbHOCTbh IpoaB- 
€HHA BCeX SHOFeHHbIX (PH3HOJIOrHYeCKHX PUTMOB Y XXMBOTHBIX H CMelilaeT UX 
akcHMyMbl. J[HHaMHKa UHCJICEHHOCTH HeKOTOPBIX MOCTOAHHBIX TJlaHKTePOB 
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B. Caumpl, a TakxKe ux wuunHoK: Aglantha digitalis (O. F. Miller), Hydr 
medussae Trachylina, Fritillaria borealis Lohman (Appendicularia), Sagit 
elegans Verrill (Chaetognatha), Limacina helicina Phipps, Clione limacina Phip 
(Gastropoda, Opisthobranchia) — HanporuB, He MOKa3biBaeT HaJIHUHA y H 
3aKOHOMepHOrO puta Hepecra (puc. | a, 3); KaxKyWeecA CXOACTBO OObACHAET 
TeM, UTO Y 2THX BHAOB 3a BeCeHHe-JIETHHH MepHO CMeHAIOTCA Ba NOKOJICHHS 
Jlarouyve Ba MHKa 4HCJIeCHHOCTH. 

OrHOCHTe/IbHO NPHPOAb JYHHOH MepHOAMYHOCTH Pa3MHOXeHHA y MOPCKk 
JIMTOPAJIbHbIX OeCHO3BOHOUHBIX CYLeCTBYIOT MHOFOUHCeHHbIe runoresbl. M 
OCTaHOBHMCA 3eCb TOJIbKO Ha BarkHehwux. AMuptauuHron (°) cuuTad OLHOM 
TIPH4HH HMelOULyOCA, AKOObI, JIYHHY!O MePHOAHUHOCTh B WBeETCHHH CuTOMMAHT 
ToHa. Koppuura (/°) mpu3HaeT cyulecTBOBaHHe JBYX THMOB JIYHHOU mepHowH 
HOCTH Pa3MHOXKeHHA, KaxK bl H3 KOTOPbIX BbI3bIBACTCA, MO efO MHEHHIO, OCf 
ObIM KOMIJICKCOM 3K30reHHbIX (pakTopos: 1-H THM — BH HepeCTHTCA HeCKOM. 
KO pa3 B TeueHHe JIYHHOrO Mecslla, IpHueM HavOo/lee HHTCHCHBHO B TlepHosy 
KBafpaTYPHbIX HM CH3HTHHHbIX MPHAHBOB WH BCKOope NocJie HHxX. DakTOpE 
JWIMTeIbHOCTb Ce30Ha Hepecta (Gosee ABYX HejleJIb); OOMTAHHe B 30HE C IP! 
JIMBHOH BOJIHOH BbICOTOH Oouwee | M, BCeqCTBHe 4YerO PHTMHYHbIE H3MeHe 
B J\aBJICHHH BOAbI MPH H3MeCHEHHH BBICOTHI BOJIHbI BbISbIBaIOT, 10 CrO MHeHHE| 
COOTBETCTBYIOULMe H3MeCHEHHA B XOJe raMeToreHe3a. 2-H THN — BUA Hence 
OHH pa3 B JIYHHbIM MeCAL, OObINHO B MepHoy HanOoObuIeH HHTeCHCHBHOC 
JIYHHOrO CBeTa BO BpeMA MOJHOJYHAA WIM BCKOpe Mocwie Hero, MpHyeM BCE 


HbIM O0pa30M %K43HH. MakTOpbl: YKOPOYeHHOCTb Ce30Ha Hepecta (MeHee JB) 
Heeb), OOATAHHE B 30HE C NPHJIMBHOH BOJIHOH BbICOTOH MeHee | mM. Koppuue' 
BIpOueM, OTMeTHJI HW MCKJIOYeHHA M3 WaHHbIX npaBu. B ormuune or Koppuur 
CBOMAuLero BCe K 9K30FeHHbIM (baKTOpaM, X9pKep (14) cuuTaeT, YTO JWYHHAA Ml 
PHOQHYHOCTh, MPOABIAOMLaACA B Ppa3JIMUHbIX XKH3HCHHBIX OTMPaBJICHHAX MO 
CKHX OeCNO3BOHOUHBIX, ECTb Pe3YJIbTAaT HaJIOXKEeHHA JIPyr Ha [pyra H CoBNaeHHl 
B pxlle ABYX MpHCyULMX HM 9HAOPeHHbIX (U3HOMOPHYeCKUX PHTMOB: 24-yacoBe) 
HW MpPHJIMBHO-OTMBHOrO. Cpeqn GesoMopckHx GeCNO3BOHOUHbIX, O6/aaloul 
JIYHHO4 MepHOANNHOCTbIO Hepecta, MOKHO BbIeIMTb O6a Tuna 10 Koppxar 
Bee BbllleyNOMMHaBLIHeCcd BHAbI NpHHadviexaT kK l-my Tuny, a Takne (opm 
Kak Nereis pelagica L., N. virens Sars., a Tak2Ke, BepOaATHO, elle HeKOTOp! 
momuxetbt H Tonicella marmorea (Fabricius) (43 Loricata)— ko 2-my tun 
Oyuako c TeM, Kak OObaACHAeT Koppuura npupoxy o6onx THNOB, HHKaK Heubs 
corlacHTbcs. 

B KavyamakuicKoM 3a/IMBe BbICOTa IpHJIMBHOM BOJHbI AocTuraer 2,5 M (7 
OMHaKO 34eCb mMpedcTaBleHb! 06a TuMa. Poenue rerepoHepengqHoi crazy 
N. virens B 1956—1958 rr. npuxoqudocb Ha pa3Hble (:ba3bi YHbI, HO HeH3MeH: 
Ha BeCeHHIOIO TeMMepatypy Boxy! 9—11°. B 6e3nuBHom UepHom mope nae 
WaeTca JyHHad MepHowuyHocrTh (l-ro Tana no Koppuura!) B poeHnu ABYX BUMP 
nomuxet (*). Jttoxpo ("), Bo3zelicTBya Ha Bagh Gibbula (Gastropeda, Pr 


sobranchia) peskuMH epeMeHaMH TemMeparypbl BOAbI B AKBapUyMe, OOHAPy2KH 
4TO MaKCHM@JIbHbIM BbIMeT MMH MOJIOBbIX MPOAYKTOB B OTBET Ha pa3parxkeni 
MPHXOQMTCA Ha BpeMA KBalpaTyPHbIX H CH3HTHHHbIX MPHJIMBOB B Mope. Be 
3TO FOBOPHT B MO/b3y MHEHHA X9PKep OTOM, YTO JYHHad MepwomMIHOCTh B pa 
JIM4HbIX CTOPOHAX 2KU3ZHEMCATEIbHOCTH MOPCKHX OeCNOSBOHOUHBIX eCTb, B NE 
By!O OUepeb, MPOABMCHHe JHJOPeHHbIX (PH3HOOTM4YeCKUX PHTMOB CaMoro Gt 
raHu3Ma. OHako X9pKep, B CBOIO OUePe|b, YIYCKaeT “3 BUY, UTO 9Ta NepH 
HUHOCTh BbIpadoTalach y OOnTaTeNeli MMTOpaM Mu BepxHeli cyOuTopad 
B pe3yJIbTaTe ecTecrBeHHOrO OTOopa ('), Mok BosqelicTBueM LeOro KOMMWIeK: 
SK3OPeHHBIX cpakTopos. UepHosckas (°) noKa3asa, UTO XapaKTep CYTOUHBIX 
MeHeHHH TeMMepaTyPbl BOMbI, COJIEHOCTH, WeOUHOCTH, CoMepxKaHUA cHIMKAT) 
M OKHCJIACMOCTH Ha JIMTOpasiH BocrouHoro MypMaua cBx3aH, B MepByio ouepe) 
€ Me€pHOAMYHOCTbIO MPHJIMBHO-OTJIMBHbIX ABJICHHH WM OMHAKOB WIA BCex « 


(OeloMopcKue 4 YepHoMopcKHe GecnosBOHOUHble, OOMaLalouue JyHHOL nepHo- 
AMYHOCTbIO Pa3MHOKeHHA,— He SHICMHKH, a CPaBHHTeNbHO HeaBHHe, B reo- 
JIOTHYCCKOM CMBICJI€ CJIOBa, BCeeHIb! H3 ATaHTHKH, MO3TOMY H OHM JIHLIb 
MOATBepxTaioT 1paBuio). HaM Ka>KeTca, YTO pUTMUKa, Mpucyulax BCeMy 3TOMY 
KOMMJIeKCy (akTOPOB, He MOXKeT HE OKA3bIBAaTb BJIMAHHA Ha PHTMHKY BCeXx PH- 
SMONOPHYECKHX MpOleccoB OONTaTeeH MMTOpasbHOH UM BepXHecyOHTOpabHOl 
30H. HecoMHeHHO Take, 4TO Ha XOX raMerorenesa 4 9MOpHOreHe3a Y STHX BHOB 
BJIMALOT H TakHe (PakTOpbl, KaK 3AKOHOMePHOe H3MeHeHHEe BPCMCHH OCYLIKU JIM- 
TOpaM WU AHHaMHKa MHUIeBbIX 3allacoB Ha He WH B MvlaHkToHe. Tak Kak JIA 9M- 
OpuoHaMbHOrO Pa3BHTHA MOPCKHX KHBOTHIX TpeOyeTcaA ompeketeHHoe A 
KaxKXOro BUa KOJMYeCTBO Tella, TO B MOPAX APKTHYeECKUX, OOPeasbHO-apKTH- 
4eCKHX HM OopeasbHbIX B XOJIOMHOe BPeMA Ola B Pa3MHOXKeHHH OOUTAIOLNX 
B HAX BMNOB JIYHHOH MepHOAM4HOCTH He HaGuOMaeTcA —BCIeACTBHe 3aMel- 
JIeHHA XOja MpoleccoB raMerorene3sa H 9MOpHoreHe3a HH3KOH TemnepaTypoli 
BOJIBI. 

Ham KaxeTcA, 4TO JIYHHaA NepHOMM4YHOCTh Hepecta Y MOPCKHX JIMTOPAaJIbHBIX 
HM BepXxXHecyOJINTOPAabHbIX GeCHO3BOHOUHBIX e€CTb MPOABJICHHe ZHOPeHHBIX (pu- 
SHOMOPHYeCKHX PUTMOB CaMoro OpraHH3Ma, BbIPaSoTAaBLUIAXCA HM 3aKPeMUBLIUNXCA 
B Mpollecce ecTecTBeHHOrO OTOOPa NOM BO3MeHCTBHeM KOMMJIeKCa 39K3OPCHHbIX 
‘PHTMHYHO H3MeHAIOWMXCA (akTOPOB Cpebl, XaPakTepHOrO AIA MOGepexkui Mo- 
pei orkpsiroro Tuna. [IpossmeHue MyHHOH NepHoOAMuHOCTH KOHTpoupyerca, 
MOMHMO BO3AeHCTBHA JaHHOrO KOMIMIeKCA, elle WH TAKMMU, XOTA H He PHTMHUHbIMH, 
3aTO MOBepKeHHbIMA Ce30HHbIM H3MCHEHHAM (akTOpaMH, Kak TeMMepaTypa BOJbI 
‘WM JMHaMHKa MALULeBbIX 3amacoB BCel aHHOM aKBaTOPHH (a He TOMbKO JIMTOPaH). 
B 3aks0"UeHHe NOJb3yYeMCA BO3MOXKHOCThIO BbIPA3HTb CBOIO MPH3HATEJIbHOCTb 
JI. A. Senxesuuy, A. A. Bupurreiiny u B. A. Bpoukot 3a BHuMaHHe H WeHHbIe 
‘coperhl, a TakxKe Au JIe Tiony u B. Busnenkuny 3a NoMoulb Mp COope MaTepHauia. 


Mockosckult rocvapcTBeHHbI yHHBepCcHTeT Iloctymus1o 
um. M. B. Jlomonocosa 7 VIII 1958 
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SIBOJIOUHOHH AM MOP®OJIOFH ff 


JI. C. PJIAKMAH 


O TEMMAX IBOJIHOWMN JIAMHOMHbIX AK YJ 
(ITpedcmaseaeno axademuxom H. H. Il manveaysenom 10 VIII 1958) 


[Ipunucpipad COBpeMeHHbIM H BbIMePIUHM poJaM aKyJI BeCbMa JWIMTeJIbHO 
CYUeCTBOBAHHe, MaJIeOHTOJIOrH, KaK MpaBHJIO, He JOOWeHHBAaIOT KOHBepreHiun, 
yueCTh KOTOPYy!O BO3MOXKHO MPH MCCeLOBaHHU CTeMeHH PasBHTHA Pa3JIMYHbIy 
IIPH3HAKOB B pa3HOe BPeMA, H U3MCHACMOCTH OPraHu3MOB B Ipollecce SBOJIOWAH | 
TloceqHee MpHBOANT K OCOGO Cepbe3HbIM 3a6syxKReHHAM. Mckonaembim cbopMa 
HaBASbIBalOTCA MpH3HaKH COBPe€MeHHbIX BUAOB, B Pe3yJIbTaTe YEO COBPEMCHHBl 
BUJbI COCEAMHAIOTCA C BLIMeEPWIMMH BuaMu Jasekux rpynn, a HCkONaeMble BHJb 
OH3KUX Tpynn, OOaqaroulue ABHbIMH CHCTEMATHYeCCKUMH OTJIMYHAMH, MaJieOH 
TOJIOPH COOTBETCTBEHHO Pe3KO Pa3eJIAIOT H COEMMHAIOT C JasleKHMK rpynnamMu! 

M3 ucKonaeMbIX JIaMHH, MOuHOe O3yOJIeHHe H3BeCTHO TObKO y Oxyrhin 
mantelli. Sra cbopmMa TecHO MpuMbiKaeT K COBPeMeCHHbIM JaAMHHaM NO culexyIo 


13 
UHM MpH3HakaM: 1) 3y6Hasa cbopmyuia 75 (aHasornunad opMyvia y OoubwWHH: 


CTBa COBPeMeHHbIX JIAMHH]), 2) HORKeBAHAA KOPOHKAa, 3) MaCCHBHbIM KOPeHb. 
4) oTcyTcTBHe CHMu3HbIX 3y60B, 5) ocoOeHHOCTb 3y60oB BepXHeli Ye/IOCTH, 
3aKJUOUaIOLAACA B TOM, 4TO OHH HECKOJIbKO WHpe 3YOOB HHXKHEH UeJIOCTH H Hi) 
KOPOHKH Kpynuee. OHako y mMpefctaBuTenei Carcharhinidae — cemelictTBé 
reHETHYECKH He CBA3AHHOPO C JaMHHaMu,— 3yOHaa CopMysla uM Apyrue TOMbKe 
4UTO OTMCYEHHbIe NPH3HAKH O3YOVICHHA AaHaJIOrMYHbI. SOTO ABJIAETCA NOKasaTee 
TOrO, YTO MOMOOHOe CTpoeHHe 3yOHOFO aNnapata Wa akyJ c 3yOamu, BbINOJ 
HAIOWMMH (YHKILMIO pe3aHbA, BecbMa yfoOHO. Orcioma Hao NOsaratb, TC 
pa3Hble rpynnbl akyJI, OOafatomMe pexkyuIMMH 3y6aMu, HesaBHCMUMO Apyr oO 
Apyra Morn BbIpaOoTaTh OAHOTHNHBIN xapakTep osy6uleHua. 

Ec. He cuutaTb Isurus guntheri — Buga, oTHocameroca uM K poxy Odent! 
aspis, WIM K ocoOomy poly cem. Lamnidae,— 3y6ubie cbopmyab y mpencta- 
BHTeleH CeMelcTBa JOCTaTOUHO NocTosHHbI, H Oxyrhina mantelli He mpex- 
CTaBNACT B 9TOM OTHOMICHHH UCKsIOYeHHA. OfnaKo ecu y O. mantelli, npu dop- 


3 
MyJIe 1 CaMble 3a//Hue 3yObI MaJIO OTJINUAIOTCA 10 cbopme WM BeJIMUHHE OT nepes 


HHX, TO Y COBPeMeHHbIX BUOB, HaOOOpoT, Mpu To xe tbopMyvie, camble 3aqHuE 
3yObl pe3KO YMeHbILIeCHbI M HMEIOT TeHAeHMIO K pexyKuNH. V3 storo cmenyer 
uTo opmya y O. mantelli orHocuTembHO Oouiee NocTOAHHAa, a Y COBPeMeHHBI 
poyos Lamna, Isurus u Carcharodon, a takxe Alopias u Odontaspis ator mpo- 
WecC CTaHOBJICHHA MOCTOAHHOH 3yOHOH CopMywbI, CBASAHHbI CO CMelLLeHHeM 
3aHUX 3yOOB K yrlaM nacTH, HX YMeHbIeHHeM HM NocmeLylouel pelyKuned, 
emule He 3akOHY¥eH. Camble 3aqHue 3—4 3y6a KaxKOrO Bua STUX POOB, Be- 
POATHO, B MaibHeliwiem OyAyT NOLBepxXeHbI NOHO penyKuuu (He cTyUalin 
3yOHad (opMyJia HX H3MeHUMBA B Npeseax OLHOFO Bua). OCcOOHAKOM CTOAT Bubb 
Alopias vulpinus u Isurus guntheri, o6mamatouue nouTH BIBOe OOJIbIIMM, nc 
CpaBHeHHio C APyrMMy JlaMHHaMu, uuCIOM 3yOos. ITpouecc peqyKunu ux 3y6oB, 
B clyyae YCHJICHHOrO Ppa3BHTHA NOCeqHHX B CTOPOHY pexkyuiMxX oOpyAHNH, He 
OrpaHHYHTCH Y HUX TOJbKO CaMbIMH 3a,HuMU 3yOaMH, YTO ClekyeT TakxKe CKa-+ 
3aTb O BHax Odontaspis. 
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Hasmune HenOcTOAHHOH 3yOHOl dopmyvbl, Bapbupyiouleli BecbMa pe3ko 
y OIM3KMX BHAOB H JlaxKe HECKOJbKO H3MCHUHBOH B Mpesedax oHoro BHI: 
‘OJIMKCHHOCTh BETBeH KOPHA y 3aHHX 3YG6OB H, CeMOBaTe/bHO, OTHOCUTe/bHO 
1eOO/Ibllai MPOTAXKeHHOCTh yuacTKa Ye/IOCTH, 3aHUMaeMOrO HMH,— 9TH MpH- 
s3HaKH YKa3bIBal0T Ha HeJaBHee NOABJICHHE B SBOJIOUMU BCX COBPeMCHHbIX Nped- 
‘TaBHTeeH cem. Lamnidae. 

OTH OcObeHHOCTU pe3sKO oTJeMsoT JaMHUA oT O. mantelli, mpoucxoysmeli 
ot Isurus denticulatus, Koropbili, B CBoIO OYepedb, BeMeT CBOE Ha¥asO OT posa 
Paraisurus. Bea sta rpynna MoxerT ObITb oObemnHeHa B cem. Cretoxyrhinidae: 
jam. nov. 


Cem. CRETOXYRHINIDAE fam. nov. 


Juaruos. Bee 3y6p uesocru o6alator TOuICTbIMH MaCCHBHbIMH KO- 
JOHKAMH, PaCNOJIOXKeHHBIMM Ha MACCHBHbIX KOpHAX. Tlepeyqune 3y6n payne, 
DOKOBbIC H 3aHHe PeXKyulMe WHPOKO-HOReBUAHbIe. SaHue pARbI 3YOOB He: 
DOHAPYy2KUBAIOT CKJIOHHOCTH K peqyKnnH. MaenbKue cumpu3Hble 3yObI OTCYT- 
TBYIOT; MOOABOUHbIe BEPIUHHbI HCUe3aIOT Ha PAHHUX CTaHAX PasBUTHA 3YOHOrO: 
ullapata, a y NepeqHuXx 3yOoB Boobule OTCyTCTBYyIOT y2xKe y Paraisurus macro- 
-hiza,— no-BuAuMOMy, POJOHayabHOrO BHJa B 3TOM CemeilictBe. Cem. Creto- 
<yrhinidae cneqyer mpousBoguTb or cem. Orthacodidae. CymectBoBaHHe Be- 
OATHOrO Mpeyka cem. Cretoxyrhinidae — Bua Paraisurus macrorhiza (Pic- 
et et Campiche) Gluck.— orpannyeno ab6om. Jo nacTosero BpeMeHH OT 
-eMEHCTBA He OCTaJIOCb HH OJHOTO Bua. Bhimupanue ero npemctaBuTevel, m0- 
3MHMOMY, IIPHypOueHO K KOHILy BepXHero Mela. 


Pom.Gz e.t20x yer heir ay gens» n0y. 


— Wuaruos. 3y6naa dopmyna 2 y O. mantelli. O3y6neHHe aHanorHyuHoO: 


3yOueHHIO Isurus, HO 3aqHHe 3YObI UMeIOT 3HAUHTEbHO WHpe paccTaBeHHbIe- 
<OPHH, Mpesbilatolu{ve BbICOTY KOPOHKH NO CBOeH WWJIMHE B HECKOJIbKO pa3. SyObI 
ITBEYAIOT PexyuleH PYHKWMH 3HAUHTebHO OovIbWe, YeEM 3YObI COBPeEMeHHOFO: 
doa Isurus (6o1bwWOH yrou B BepuIHHe 3y6a). Jlo6aBouHbie 3yObl KOPOHOK OT- 
SYTCTBYIOT, 10 Kpalueli Mepe, y nepeqHux 3yOos. Tun poga Oxyrhina mantelli.. 

- PaccTrosHue MexKY BETBAMH KOPHA 3y6oB Cretoxyrhina mantelli Bo muoro 
143 IIPeBbILUaeT BbICOTY KOPOHOK Tex Ke 3yOo0B. Y COBPeMeHHbIX JIaMHH KOPOHKa 
3AHUX 3YOOB PaBHa MpOO/MbHOH WJIMHE KOPHA HIM He Ooviee 4YeM BABOe MeHbIUIe 
e. B aOcoJNOTHbIX BeIHYMHAX MNpOMObHaA JWIMHa KOPHeH Y 3aHHX 3y6oB. 
>. mantelli B 2Ba-TpH pa3a Ooublie, 4YeM y 3aMHHX 3YOOB COBPeMeHHbIX JlaM- 
IMJ, (CpaBHUBaloTca 3yObl C KOPpOHKaMH paBHOH BbIcoTbI). Maio Toro, mpo- 
(OJIbHaA JIHHa KOPHA, HanpuMmep, BepXHeli yeNlocTH, y CaMoro 3afHero 3y6a. 
KJlayibIBaeTCA He Oovlee TpeX pa3 B NpOAOMbHOM AMHE NATOTO uM WecToro 3y- 
OB, T. @. 3Y60B C HanOoulee paccTaBJIeHHbIMH KOpHAMH. I]poyombHaa AvnMHa. 
ipelnociemHero (WBeHalaToro) 3y6a yKJlabiBaeTcA B JIMHe KOpHeH 5 4H 
3yY60B y2Ke MeHee JByx pas. B mpoTruBoBec 3TOMY, Y COBpeMeHHOrO Bua Isurus. 
xyrhinchus, y koToporo B BepxHelt YeIOCcTH Tak2Ke [3 3yOoB, a NATHIN uM We- 
TOH HMeIOT aHaJIOrHYHO HavOoulee PacCTaBJICHHble KOPHH, NpOAOIbHaA JVM: 
OPHA CaMOro 3afHero 3YOa YKNabIBaecTCA B WIMHE KOPHA MATOFO H WECTOTO 3y- 
OB Goviee 5 pa3, AWIHHA KOPHA ABeHaaToro 3yOa 4 pasa, OMMHHAAMATOFO NOTH 
pasa, JecaToro Oosee 2 pa3 HM TOMbKO WIHHA KOPHA BOCbMOrO 3y6a yKJajbI- 
aeTCH B JWIMHE MATOFO HW WeCTOrO COOTBETCTBEHHO Tak Ke, Kak JWiWHa JBeHa- 
waroro 3y6a C. mantellis quHe natoro umectoro 3yOos. Y Apyrux COBpemMexH- 
BIX JIAMHH HaOstlOfaeTCcH KapTHHa, aHaJIOrMuHaA TOM, KOTOPyIO Mbl BHAHM 

Isurus oxyrhinchus. 

Hecomuenuo, TO 3y6bI [surus pa3BHBaloTCA B pexkyuive MwiaCTHHKH. B 9TOM 
THOWeHHH COBpeMeHHble BUI Isurus MOCTHTVIH SHAUHTeJIbHO MeHbIwWero, He- 
emu 3yObl MenoBpoH C. mantelli, y KoTopoH NpH OYeHb OOVJIbIIOM yrvie B Bep- 
He 3y6a IMMPHHa KOPOHOK OOKOBbIX 3Y6OB IIpeBOCXOAHT BBICOTY KOPOHKH. 
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B cBere 9TOrO COBePLICHHO HeBepOATHO MPeMMOJOHKUTh, YTO PerkyULHe 3y6 
coBpemenHoro Isurus, y KOTOporo WIMpHHa KOPOHOK HMKOra He MocTHraetT 
BeJIMYHHe BbICOTbI HX, a YFO/ B BepiluMHe 8yOOB CpaBHHTeJIbHO Mail, BOSHHK 
43 3y60B MesoBblx C. mantelli uu C. denticulata. Ananoruunpie coo6paxkeH . 
cJIelyeT BbICKa3aTb IPH CPaBHeHHH MeJIOBbIX HM COBPeMeCHHbIX BUAOB pola Lamné 

Pon Lamna, Kak u pox Isurus, moaBneTCca, CYA NO XapakTepy o3yOuleH 
€fO COBPeMeHHBIX MpeACTaBUTeeH, CPaBHHTeJIbHO HeaBHO, OTBETBUBUIHCh 4 
pogxa Odontaspis. Iloqoduo Isurus u Odontaspis, 9ToT pox UMeeT KOHILEHTP} 
ILMiO eHcTBY!OU,UX 3YOHbIX PAAOB B NepeAHeM FaCTH YeJIOCTH, YTO KacaeTCA AP} 
rux ocoOeHHOcTeli cTpoeHuA 3yOHOrO allmapatTa, TO OHH aHaJIOrHUHbl TOMY, 41 
MbI Ha6uliojaem y poga Isurus. Ormm4na x%xe B CTPOCHHH 3yOOB COBPeMEHHEIX BI 
nop Lamna u mesopoH Lamna appendiculata 3aksouaioTcaA B CJIe2yIOUlemM 
3yOnl y Lamna appendiculata pexyuyue H KOPOHKM HX JOBOJIbHO UIMpOKHh 
YIWIOMLCHHbIe MepleHUKYWIAPHO CBOMM KpasaM, TOra Kak y COBpeMeHHBIX Lan 
la, HECMOTpA Ha HaslMuMe 3aOCTPEHHbIX KpaeB KOPOHOK, 3YObI C OTHOCHTEJIbE 
6omee TOJICTHIMA H Y3KUMH KOpoHKamu. JloGaBounbie 3yO4NKUN y COBPeMeHHby 
Lamna uMeior ABHYIO TeHJCHUMIO K peYKUMH H Y HEKOTOPbIX JK3EMIVIAPC 
MOMHOCTbIO OTCYTCTBYIOT HW B CBA3H C 9THM He MOFyT CUMTATbCA BaxKHbIM CHCT; 
MaTHUeCKHM IIpH3HaKoM. Oguako, Jake Korga oOaBouHble 3yOlbl OTCY) 
CTBYIOT, TlaBHad BepWIMHa pacmoularaeTca Ha yuaCTKaX KOPHA, OCBOOO?KAEHHE 
OT JlOSaBOUHBIX 3YOIMOB, TOJbKO CBOHM OCHOBaHHeM, KOTOpoe OOpasyeT y3kl 
HaTeKH 9MaJId Ha TeX MecTax, Te paHnbluie MoMemaiucb WOOaBouHble 3yOI 
B jasibHetiueM BCA KOPOHKA HMeeCT BO3MOXKHOCTH PaclUMPUTbCA, TaK KaK OHA 
MpPONOPUHOHaTbHO y2Ke paciliMpeHHoro ocHoBaHHA. JIioOONMbITHO Take, YI 
B CapaTOBCKOM CeHOMaHe B TpeX TOPH30HTAaX, PaCMOJOXKeHHbIX OHH Hal Wp) 
rum, y 3y0os L. appendiculata yrom B BepliMHe KOPOHOK B CpeaHeM Mocem 
BaTeJIbHO YBeMUMBaeTCH. Tak, ecu 50 3y60B HM2KHerO TOPH3OHTa HMEIOT 
CpeMHeM BeIMUHHY yrula B BeplliHHe 3yOa B 38°, TO Takoe %Ke KOJIMYECTBO a 
MMeeT CpeHIo1o0 BeIMYHHYy 9TOrO yruia B 44° B cpeqHeM ropH3oHTe H B 47 | 
B BepXHeM FOPH30HTe, 

Boupuiolt MaTepHasl U3 CapaTOBCKOrO CeHOMaHa MoKa3biBaeT, uTO L. appe 
diculata: Bo-mepBbIX, HMeeT CaMble 3a Hue 3YObI OTHOCHTEJIBHO KPYNHble C WHpy 
KOpaccTaBJICHHbIMH KOPHAMH, B OTJIMUMe OT COBPeMeHHbIX BHOB; BonTaUay 
BePUIMHHbI yrou ee 3yO0B Oouble yrla COBPeMeHHbIX BUOB; B-TPeTbHX, BeT 
KOpHeH ee 3YO0B YIJIOULCHbI B MepeqHe-3aHeM HallpaBJIeHHH, B OTMHUNe 
OKPYIJIbIX TOJICTbIX BeETBeEH COBPeCMeHHbIX (opM. | 

Bce 9To JaeT ocHoBaHue cuutatb L. appendiculata Tunom poga Cretalam) 
gen. noV. H, MpeMoNOKUTeMbHO, OTHOCHTb ee K cem. Odontaspidae (Bo3MOx: 
yto L. appendiculata orHocutca K ocoOoMy CeMeliCTBY MeJIOBbIX JI@aMHHJ).. 

OrHocuTeibHO poga Carcharodon cmemyer ykKa3aTb, 4TO OCHOBHbIM 1 
3HaKOM 9TOPO pOa ABIAeTCA 3a3YOPeCHHOCTb Kpaa KOpOHKH. Be3 yueta Bpeme? 
9TOT IIpH3HaK He HMeeT HHKakOro 3HayeHus, WH pom Carcharodon culefyer c 
TaTb COOpHbIM. CoOcTBeHHO poy, Carcharodon, mo-BHMMOMY, NOABJIAeTCA JIMi 
B MHMOWeHe H MPOMCXOAMT OT KakOro-HHOyAb ocoboro pola, OTBETBHBIUEroca || 
Odontaspis. 

CieqyeT IpeqnonaratTb, YTO KOHBepreHUWA B SBOJIOMMH pa3HbIX rpynn 
OmoqaeTcA TeM Yale, YEM OHH OMKe Apyr K Apyry B reHeTHUeCKOM CMBICI 
TakuM 00pa30M, IIpH OWeHKe CHCTeMaTHYeCKHX MPH3HaKOB CeLyer Y4HTbIBA 
HX MCTOPpHyecKoOe pasBHTHe HW HampaBseHve 3TOFO pa3sBUTHA. | 

B capaTosckoM ceHoMaHe HaliweH oco6pili Bug Cretoxyrhina denticula 
y Koroporo Ha MepeqHuX 3yOax WoOaBOUHble 3yOUbl OTCYTCTBYIOT, Ha OOKOBI 
pa3BHTbl, a Ha 3aHHX OTHOCHTe/IbHO OFeHb BeMKUH (OyAyUH paBHbI NO abd 
JHOTHOH BeIMYHHe WOOaBOYHbIM 3yOWaM GOKOBbIX 3Y6OB, OHH KaxKYTCA OoVIb} 
3a cueT YMeHbUeHuA KOpoHKu). M3mepenua noKa3amu, uTO BeMYHHAa Ol 
BOUHBIX 3YOMOB y 9TOH (OpMbI, Kak uM Y COBpeMeHHBIX BUAOB Lamnau Odop 
aspis, 3aBHCHT OT BbICOTbI KOPOHKH H IPH 3HaYHTebHOM Pa3BUTHH TlaBHG 
KOHyca JOdaBOYHble 3yOlbl pekyuupyrorca. Ta xe 3aKOHOMepHOCTb HaGu 
maercsd HW pH yBeIHYeHHH 3yOOB BO BpeMeHH. i| 
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Kaxkibli Mopdovlormuecku MpH3HakK B KaKJOM OTJ@JIbHOM CJlyuae MO2KeT 
UMeTbh pa3Hoe 3HayeHHe. Tak, HampMMep, yY COBPeMeHHbIX MpecTaBuTeseh 
Lamna, Jake pu oTcyTCcTBH4 JOOaBOUHbIX 3yONOB Ha 3yOax, Mpa MocraHoBKe 
3y60a KOPHeM BBepx, KOPOHKa OyyeT uMeTb cbopmy «T»,B TO BpeMA, KaK Y MHO- 
THX Me/IOBbIX H TPeCTHYHbIX BHOB, OTHOCHMbIX K powy Lamna, KopoHKa OyjeT 
HMeTb IIPH aHalOrH4YHOM pacnoNOKeHuH (hopMy JaTHHCKOH OyKBbI «V», He- 
MOTPA Ha HalM4une MOOaBOUHbIX BePLIHH. 

H3n0KeHHble (PakTbl JIMUIHHH pas MOATBepxaloT Mpesnosoxwenne O OypHoH 
SBOJIOWMM akyl HW ObICTpoH cMeHe OHUX chopMm Apyrumn. Jono/IHuTeIbHbIM 
MPHMePOM, JeCMOHCTPHPYIOULHM, HAaCKOJIbKO GObICTPO H3MeHAeTCA B SBOJIOWMH 
caMa 3yOHaa (opMyvla, MO*KeT CJIyKUTb cbusloreHeTH¥ecKkad sHHHA Palaeo- 
corax — Anacorax. 


Teonoruyeckul My3el um. A. II. Kapmuuckoro Iloerynuao0 
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ITAPA3SHTOJIOPHM 


M. A. MAJIEBHLLKASA 


O 3ABO3E TIAPA3HTA CO CJIO)KHbIM WHKJIOM PASBHTHA,, 
BOTHRIOCEPHALUS GOWKONGENSIS YEN, 1955, 
MPH AKKJIMMATH3AUHH AMYPCKHX PbIb 


(IIpedcmaeaeno axademuxom E. H. Taeaoecxum 14 VII 1958) 


B ppiOoBosHOu MpakTHKe H3BeCTHO MHOFO CJlyyaeB PaciipocTpanHeHAA Napa 
3UTOB C IPAMbIM Pa3BHTHeM TIpH MepeBo3ske pbIO B HOBbIe BOMOeMbI. Takue 3a: 
B@3CHHbIe€ Wapa3uTbl HHO a PpasMHOXKaloTcA B HOBbIX BOJO€MAX B MACCOBbIX KOF 
JIMUeCTBAX H HePeAKO axKe CMOCOOHbI MpH2xKHBAaTbCA Ha HOBbIX xo3HeBax. Tak} 
HalpuMep, BMecTe c ceBpioroli u3 Kacnulickoro Mops OblI 3aBeseH B ApaJibcKO 
Mope MoHoreHeTHYecKHi cocambunK Nitzschia sturicnis (*); BMecTe c aMypCcKH 
ca3aHOM BO MHOrHe MpyoBble xo3slictBa Epponelickow uactx CCCP, B Tol 
yucme u YCCP, Onin 3aBeseHpt Dactylogyrus solidus u Ychthyophthiriu 
multifiliis (2); ¢ KapMKOBbIM COMHKOM B osepa BCCP nu YCCP mponnk us Ce 
BepHoi Amepuku Ancyrocephalus pricii (*). 

CnyyaeB 3aB03a Mapa3HTOB CO CJIOXKHbIM WHKJIOM C aKKJIMMaTH3HPYeMbIM 
pbl6aMH B HOBbIe BOJOeMbI JO MocIeqHero BpeMeHnH B CCCP 3aperncTpHpoBare 
He 6pio (7, *). Jiu HezaBHO (°) NOABHIOCh cooCueHHe O HaxXO*KAeCHHU B Yep 
HOMOPCKOH KetbasIH, AKKJIMMaTH3HpOBaHHOH B KacnMHCKOM Mope, TpeX BHIOF 
TpeMaTO ABHO YepHOMOpCKOrO MponcxowAeHHA. Hamu KOHCTaTHpOBaH ells 
OWMH (bakT No,oOHOrO pojsa. 

Bo sropo nomoBuHe OKTAOpaA 1957 Tr. pH Napa3sHTOMOrHyecKOM BCKPbITH 
BOCbMH CerovleTKOB Kapnia, AuiHHO!O (/) or 7 Wo 11 cM, AocTaBeHHbIX H3 KONXO3 
uM. )KjaHoBpa cesla 3fopoBok (oKpectHocTu r. BacuabkoBa KuescKkor sonal 
HaMH B MepewHei uacTH KUWeYHHKa WeCcTH pbIO Obll COHapyKeH NpeAcTaBUTeE 
Cestodes, paHee He yKa3aHHbIH Jia NpyfoBoro kapna. M3 28 napasutos 8 6nish 
mpeacTaBseHbl CKOIeKcaMu, a 20 uMenM pasNUHOe YHCJIO WieHHKOB (puc. 1)) 

Uepsu oTamuaiucb KPYMHbIMH CKOJI€KCaMH C XOPCIUO Pa3BHTbIMH OOTPHAMH| 
Y XKMBbIX Napa3uToB (opMa FOJIOBKH OUCH H3MeHUMBAa. Y PUKCHPOBAHHbIX Yepy 
BeH OHA yIlOUlaeTCA HW NpHoOpetaeT MOUTH CepAMEBHAHY!O (opMy, a Npu Nos 
CTEN€HHOM OTMHPaHHH B BOJe CKOJIEKC BbITATHBaeTCH B NPOAOJbHOM HampaBy 
eHunH (puc. 2). 

Tak Kak B Mpybl SLOpOBKOBCKOrO KOXO03a B CBOe BPeMA Oba 3aBe3eHay 
BbIJIOBJICHHaH U3 p. AMYypa B OKpecTHocTAxX Yr. XaGapopcKa MOsIOLb 6enord 
amypa (Ctenopharyngodon idella), roncrono6uka (Hy pophthalmichtys molitrix} 
4H 3MeerosioBa (Ophiocephalus argus warpachowskii), koTopaa ocenbio H4 
OblIa OOJOBJIEHA MOJIHOCTbIO, a B BOJOCHaO*KalICUuleM pyy ocenbio 1957 r. Opie 
BBIJIOBJICHO HE€CKOJIbKO 3Me€e€POJIOBOB, TO ABHJOCb MpesNosowKewhe O AabHe 
BOCTOUHOM IIpOHCXO*KAeHHH HalHeHHOrO HaMM Mapasuta. 

JleiicTBuTeIbHO, T@IbMHHTbI OKa3a/lHCb WZeCHTHUHBIMU Bothriocephalus 
gowkongensis, onucanHomy (°) H3 KHIWeUHHKa CeroJleTKOB Georo amypa H 
okpectHocteli Kaytoua. B 1956 r. 6bia omyOuKoBaHa paGorta (7), B KoTOpotd 
aBTOPbI COOOMaIOT 06 HMHTEPeCHIX H BarKHbIX HCCseOBaHHAX MO pacnpocTpas 
HeHHIO H Ononornu Bothriocephalus gowkongensis, BbINOJHeHHbIX MMU B 3a4 
CeICHHBIX MOJIO[bIO Gesloro aMypa Mpyfax PbIOOMHTOMHHKOB Tpex paioHoB Mpo} 
BHHUMH KBanTyHb. | 
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| To MaTepHalaM [BYX YNOMAHYTHIX paOoT HaluH Mpescrapsenua o B. gow- 
kengensis BKpatue cBoyatca K CJIELYIOMLEMy . 

Tlapasur ouenb CubHO 3apaxKaeT MOJIOAb Georo aMypa B JlOCTaTOUHO yya- 
REHHPIX APYr OT Apyra mpyoseix xossiicrBax ]Oxunoro u Cesepo-Bocroynoro 
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Puc. 1. Bothriocephalus gowkongensis. a — ToraJbublli MpenapaT crpo6uabl (ua 

puCcyHKe CwIeBa He H300paxKeHbI %KENTOUHHKU, CMpaBa — C€MeHHHKU); 6 — 

MONepeyHbId cpe3 cTpoOusbl; 6 — CarHTTabHbIN cpe3: / — ceMeHHMKU, 2 — 

#KEJITOUHHKH, 5 — bursa cirri, 4 — nomoBoe orBepcrue, 5 — anuunuK, 6 — MatTKa, 
7 — oTBepcTHe MaTKH 


Kutad. Pa3MHOKaACcb B OOJIbINOM KOJIMUCCTBE, OH BBIZbIBAeT BbICOKYIO CMeprT- 
HOCTbh Oeoro aMypa B pbIOOMHTOMHUKaX. Tak, CP@HAA IKCTCHCHBHOCTb 3apa- 
KeHHA CerosleTKOB Oeoro aMypa B ceMH Mpyax pbiGonutomHuKa Unyyaur 
MmpoBununa KepayTyHb) gocruraer 57,6%. Ilo matepuanam o6cseqopaHua 
3037 MoNObIX aMypoB 43 30 MpyoB Tpex pationos Unyuanra ycTaHoBJeHO, YTO 3a- 
DAXHKCHHOCTb MOJIOMH aMypa KoueOserca oT 20 yo 100%. MutencuBHoctp 3a- 
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paxKeHUsA IPH 9TOM MOXKeT ObITh OYCHb BbICOKOH H MOCTHTaTb 457 9K3eM ILIA POR | 
yepBel B OJHOM CerovleTKe. : 

Tu6ertb Monoqu Genoro amypa, HHBa3sHpoBaHHoN B. gowkongensis, 3HMOr 
mocturaet 90%. Han6osbuiaa CMepTHOCTb HaOwuofaeTcaA y OebIX AaMYPOB JJIH- 
Ho1I0 OKOJIO 80 MM. Y pbi6 zHHoro 100 MM 3apaxKeHHOCTb HauHHaeT CHH2KaTbCA. 
Y ppi6 xe crapuie ofHoro roga B. gowkongensis BcrpeyaeTcA PeAko. Y cero- 
JeTKOB Gesloro aMypa HMMYHUTeT He BOSHHKaeT, HM OHH MOABepratoTcA NOBTOP- | 
HoMy 3apaxennio. IIpH maccoBoM 3apaxKeHHH HaOJOfaeTcA 3aMeMJIeHHe TEMA | 
pocta Kak Mapa3uTa, TaK HW XO3AHHAa. 

IIpuH wHTeHCHBHOM 3apaxKeHuH HaOulOfaeTcH: a) MafeHHe BeCa Tela PbIObI, 
6) 3lOKa¥eCTBeHHadA AaHeEMHA C PeE3KHM YMCHbIUCHHEM KOJIMYCCTBA IPHTPOUHTOB, 
B) XpOHHY¥eCKOe BOCMaJIeHNe KULICUHHKA. 
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Puc. 2. Tonosxa Bothriocephalus gowkongensis 


B. gowkongensis B mpenenax Kutan HalieH Take y YepHoro amypa (My- 
lopharyngodon aetiops), Tomcrono6uka (Hypophthalmichthys  molitrix) 
wu xKeToueKa (Elopichthys bambusa), Ho B MeHbIIMX KO/IM4eCTBaX, 4eM y Oe- 
jloro amypa. IIpomexkyTouHbimu xo3seBamu B. gowkongensis AB.IAIOTCH MpeCHO- 
BOHbIe WukKJonbI Mesocyclops leuckarti, Thermocyclops taihokuensis u Ecto-} 
cyclops phaleratus medius. 

TlepponayasbHoe MpeAnosoxeHHe O BOSMOXKHOCTH MPOHHKHOBeHHA B. gow-) 
kongensis B Mpyfbl SqopoBKoBckoro pbiOxo3a BMeCTe C MOJIOLbIO PbO, 3aBe-} 
3eHHOH u3 p. AMypa, HaM KaxKeTCH COBEPLIeHHO CMpaBeJIMBbIM NO CJIELYIOWLHM: 
cooOparKeHHaM: 

1. Ilepea nepepo3Kon ppl6 u3 p. AMypa Ha YkKpanHHy NOMHOMY Mapa3HTosO- 
PHYeCKOMY BCKPbITHIO MOABeprasMCb TOJIbKO B3pOCJIbIe SK3eMMIAPbI Oesor 
aMypa H TOJICTOJOOUKH, KOTOPble€ B eCTECTBEHHbIX YCJIOBHAX PeNKO HHBAa3Hpo- 
BaHbI B. gowkongensis. Monogb xe STHX pbIO, KOTOPan, KaK OKa3bIBaeTCa,, 
ABJACTCA OCHOBHbIM XO3AHHOM Napa3uta, Mepesl ee NepeBo3koH Ha YkpaHH 
¢ JOCTATOUHOM MOJHOTOH uccuIeqOBaHa He Oblia, a OHA KaK paz H MOrvia OBIT 
HHBa3HpoBaHa STHM Tlapa3suToM. [lostomy, HamM KaxKeTca, B. gowkongensis 
WU He Obl] JO CHX Nop O6HapyxeH y pblIO p. Amypa. 

2. B npyyax KuescKkol o61. uMeloTca Ba H3 MpOMe%KYTOUHbIX XO3HeB 
B. gowkongensis. M3 uux Mesocyclops leuckarti sBasetca o6niuHO, uacTO 
BcTpeyaioulelica B Mpyax dopmonu, a Ectocyclops phaleratus npezctaBen He+ 
CKOJIbKO pexke. | 

Murepecuo OTMeTHTb, YTO B Mpyax Mpuuawiexkamero YKpanHcKomMy HMH+ 
CTHTYTY PbIOHOrO XO3AHCTBa YKCNePpHMeHTabHOrO xXo3sAicTBa «HuBKku», ry 
BbIPALMBalorcaA Oeble AMYPbI H TOJICTOJIOOHKH, 3aBe3eCHHbIe B BOSpacTe Gove 
omHoro roga, B. gowkongensis y KapnoB He OOHapyxKeH. 

Takum o6pa30M, Mapa3uT aJIbHeBOCTOUHIX pblI6 B. gowkongensis cnoco6e 
Tlapa3uTHpOBaTh Take HM B KHICYHHKe MOJOfZoro Kapna (Cyprinus carpio 
B yCJIOBHAX Mpy4xo30B YCCP. 
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Ilia” ycrpaHenust BO3MOXKHOCTH 3aB03a Pa3/IMYHbIX Tapa3HTOB, B TOM 4HCIe 
. gowkongensis, HeoOxoMuMO GOouee THLATeIbHO BbINOJIHATh BCe TpeOoBaHHA 
opulakTHKH MpH Mepeposke pbid uz Amypa. 

CuntTaio CBOMM MPHATHbIM JOJITOM BbIpPasHTb TIyOOKy!O HM MCKPeHHIO1O GOsla- 
lapHoctb IO. K. Ilerpymepckomy 3a NOCTOAHHY!0 MOMOIb HW HHTepec K Moet 
sore nu O. H. Bayepy u M. H. JlyOunnnot 3a ompefenenue napasuta. 


YkpauuCKHH Hay4HO-HCCAeOBATebCKUH MHCTUTYT Tlocrynusto 
pblOHoro xXo3AlicTBa 10 VII 1958 
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